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PREFACE.

01 Lftta, much hai been said and written concerning saws of all kinds

bttl 1 '"' Batl I
Hi- lUbjeot, and the high price of the works relating

thereto, hi plaoed mo il of the Information beyond the reach of the

pel 100 arho ITOttld be most Likely to profit by the knowledge; namely,
i in< opera! I ?e tntohanio,

l'
' Intended, In the WOT* now offered, to impart such information on

thl lubjeoi of bland Saws, and to put it in such a shape that any mechanic
anxious to obtain and nnderstand it, may do so with a minimum of

outlay, and thai secure at Little cost what could not otherwise be ob-

*itnou! an expenditure thiat few workmen would care to afford.

"" toformi ffered In these pages will consist more of a collection

"' ""' theori< • than of original matter, and these facts will be
"" ohlil 1

1

md»tion, for there can be little said on the subject at
11,1 sterling ralue, which does not contain more of the

" "" "' , " ,m " experience than what, strictly speaking, is entirely
1,1 U "'"

.
the writer's own experience and practical

1 DBwilJ bedireoted with a special view to give not merely the
1 ^ opinion! and practice of others, but also to add, in some degree,

1 ! 1 h Oi Information, and to facilitate its acquirement.
11 *M be Impossible, urithout encroaching too much on space, to give an

Wthoritj for every Illustration or quotation made use of; it is but just,

that the chief sources from which they are drawn should be
to liable the reader, if he so desires it, to pursue the subject

1
1

1 mil &ia only fair, also, that the labors of the toilers in
M<*. *00 hare written before, should receive due recognition

, and
1,1 these ends Ln riew, I take pleasure in mentioning the following

1

1

from *hich I bave drawn to a greater or less extent for a majority
of I ho rules and hints herein sot forth.
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I am indebted in a great measure for the historical portion of the work

to Wilkinson's "Egyptian Antiquities," "Beckman's History of Inven-

tions," and "The Cantor Lectures." For the practical notes I have drawn

largely from the following sources: "Worssam on Mechanical Saws,"

"Emy's Traite de l'Art de la Charpenterie," " Holtzapffel's second vol. of

Turning and Mechanical Manipulation," "Knight's Mechanical Dic-

tionary," "Transactions of the Society of Engineers, London," "Encyclo-

paedia Britannica," "Iconographic Encyclopa3dia," Scientific American,

English Mechanic, Engineer, The American Builder, 1876, llichard's 1 " Wood-

Working Machinery," and " Grimshaw on Saws."

That a cheap work like this one, on the subject of hand-saw filing,

is wanted, every workman knows, and knowing this myself, I have

endeavored to supply the want in the following pages, and leave it to

those for whom the work is designed to adjudge whether I have succeeded

or not.

THE AUTHOE.
New York, 1883.
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I \\ I IT I -A. BEIEF HISTOET OF THE SAW.

HE SAW imis ( have been known at a very remote period, in

Mine shape or other, for the gorgeous and magnificent

structures of the ancient world could never have been

formed without some knowledge of its use and management; but

the extent of that knowledge, and the modes of its practical appli-

i ation, cannot be deduced from the insufficient data at our com-

mand.

There is no! the slightest doubt but that the first saw was a very

imperfeel instrument in comparison to those now in use.

I he .mm ient ( rreeks as< ribe the invention of the saw—as also the

chisel, compasses, auger, etc.— to D0edalus, or his disciple, Perdix,

renowned an hite< ts and sculptors, who were accustomed to employ

these instruments in the production of wooden images of the gods.

There is every reason to believe, however, that the invention of

saws was infinitely more remote, as they have been discovered,

« l< ftrl) represented, in the midst of the hieroglyphics on the obelisks

of Egypt
In the British Museum there are several bronze saws that have

imp, or arms, of Thotmoth the second, king of Egypt, who
lived about two thousand years before the Christian era

;
perhaps

ire the oldest saws known to exist at the present time.

The great antiquity of sa ws can be accounted for in the fact of

theil being a simple thing, considered as a mechanical expedient,

and in the necessity of having them to carry on the simplest opera

-

tionfl 111 wood work. " Necessity has," as expressed in the old
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adage, "been the mother of many useful inventions ; " and a ser-

rated plate of metal to divide wood, or other material, without
destroying any considerable part, must have become, very early

indeed, a necessity.

That saws were so invented is in a measure proved by the fact,

that just as soon as the necessity was supplied, invention stopped,
and down through ages, the reciprocating saw was used without the
idea of a revolving plate with a continuous action having been en-

tertained.

The saw, being the only instrument by which wood, ivory and
various other substances can be converted with profit and satisfac-

tion to the dimensions required in the industrial arts, it must have
naturally held a place of exalted importance among the artisans of

the early ages.

Saws are mentioned in Holy Writ in several places; particularly

are they mentioned in Samuel (1033 B. C.) and Isaiah (742 B. C).

And in an old Jewish work, entitled " The Ascension of the Prophet
Isaiah," the following sentence occurs : "Then they seized Isaiah,

the son of Amos, and sawed him with a wooden saw." And again,
" Neither did he cry out or weep, but continued to call on the Holy
Ghost until he was sawn asunder." St. Paul, in speaking of the
early martyrs, says, "They were sawn asunder."

Saws of the bronze age have been discovered in Germany and
Denmark. The blades were very thin, and the teeth were probably
chipped or ground in. Saws of the stone age were made by setting
flakes of flint in wooden handles, and securing them with bitumen.
Obsidian—a glass-like mineral-—was used in Mexico. Saws and
knives of Obsidian have been found in the alluvial deposits of
New Jersey, beneath the recent gravel.

The saws of the South Sea Islanders, in 1768, when Captain
Cook visited Otaheite to observe a transit of Venus, were made of
sharks' teeth lashed to a back piece. The saws of the Lacustrians
and other early inhabitants of Europe were of jagged flint; those
of the Caribs of notched shells.

Among savages the saw was but little known, for without files or
other instruments tq keep it sharp it soon becomes useless. The
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knife and hatchet, being more barbarous weapons, could readily be

lharpened on a stone; but to sharpen a saw is quite another affair.

The ancient Egyptian saw-blade was of bronze, attached to the

handles by leathern thongs, and was single-handled. Some of the

blades, however, as in the instances of some of the Egyptian saws

in the British Museum, are set into the handles with tangs, like our

i ase knives, The Egyptian saws were operated by the thrust

movement, the edge curved or straight. Such are shown in the

paintings of ancient Egypt.

St. ferome is understood to have alluded to circular saws in his

writings, but the point is not clear.

A double handled iron saw has been discovered at Nimroud.

Sesorthus was ( ailed Aslepius by the Egyptians on account of his

1 1 1 <
» hanical skill. The Greeks derived from him the name and

attributes of yEsculapius. He introduced into Egypt the art of

building with hewn stone, and, it has been supposed, used saws

Upon his blocks of stone. This is by no means certain, but we are

told distinctly in the Hebrew history that the Phoenician architects

of Solomon's temple built it of stone squared with the saw. The

marble fa< ing oi the palace of MausoTus, king of Caria, described

by Vitruvius, is believed by Pliny to have been faced with sawn

slabs. This erected 350 B. C.

The stone saws were commonly used, and the respective actions

0i (lie metal and sand were fully understood, in the time of Pliny.

Japanese saws are shaped like butchers' cleavers. The handle is

flattish, as if whittled out of a piece of inch board; the shank of

the i\v is driven into the handle, and the whole is secured by being

wrapped with fine split cane. The metal of the saw is about the

substance of our saws, but the teeth are narrower, giving more of

Hi' in lo an inch, and much longer. The teeth are pointed toward

Hi' handle. W hen a Japanese wants to rip a plank, he places it

a< ro anything which will elevate the end a few inches, then stands

on the wood and cuts it by seizing the cleaver-looking saw in both

hands, and pulling it toward him, working it by short, quick up-

strokes.

The very distinguished place occupied by General Sir Samuel
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Bentham in the history of the invention and manufacture of wood-
working machines is evinced by the list of sawing-machines in-

vented and manufactured by him for the British Admiralty previous

to 1800.

Bevel saw.

Curvilinear saw.

Saw-blade gr ind in g-mach in e.

Taper-gage for sawing-machines.

Double-grooving saws.

( Circular saw.

Segmental circular saw.

Crown and cylinder saws

Segment sawing-machine with

radius arm.

Saw for irregular forms with

tracer-guide.

The circular saw is well described in Miller's English patent,

No. 1,152, of 1777.

The band-saw is described in Newberry's English patent, 1808,
to which is attached a drawing showing a band-saw, with frame and
pullies very much like those used at the present time.

In the annexed illustrations, some idea of the forms and the

in.-inner of using saws by the

ancients may be gleaned by the

reader. Fig. 1 is taken from a

painting on a tomb at Thebes;

a shows how the stun to be sawn

was made solid while the opera-

tion of cutting was performed.

Fig. 2 shows a workman using

a sort of a bow-saw. This is also

Egyptian. It will be seen that

the shape of the bow does not

vary much from the saw-stretch-

ing frame used by the celebrated Boule, whose fine sawing and

inlaid work were so famous a century or so ago. Fig. 3 represents

two genii working a frame saw; it is taken from a painting at Her-

culaneum. Fig. 4 is a frame saw, from a funeral monument. Fig. 5

is a frame saw-blade detached. Fig. 6 is an Egyptian saw, now in

the British Museum, and is supposed to be the oldest saw in exis-

tence; it is of bronze, and is 3-16 thick on its serrated edge, and
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less than 1-16 on its back edge; it is fastened with a handle of

icacia wood, by thongs of hide and rivets. Fig. 7 represents a

group of workmen making chariot tongues or poles; this is from an

ancient painting at Thebes.

Fig. 4 Fig. 6.

Fig. 2.

One man in the drawing seems to be sawing a piece of stuff pre-

paratory for the other workmen.

Fig. 7.

The Assyrians have left us but few representations of the saw,

Owing, no doubt, to their being a more aristocratic people than the

Egyptians, with whom skilled mechanics were acknowledged a

power in the state. Fig. 8 repre-

sents an Assyrian saw. It is two-

handled, and intended, no doubt,

to be operated by two workmen. Fig. 8.

This fact shows that a proper

knowledge of the saw was advancing. All Egyptian saws, so

far as can be known, were operated by one person only; and,
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unlike the modern Japanese saws, the point of the tooth pitched

from the operator. In the Assyrian saw the tooth is arranged to

cut both ways.

Fig. 9 is a modern Japanese saw; it has a blade about 8 inches

long, and of a thickness of the thin end of an ordinary dinner

knife, say about 1-32 of an inch thick; the thickness is alike all

throughout 1

,
including the part that goes into the handle. It is

Fig. 9.

held in the handle by a wedge that is driven into it along with the

tine of the saw-blade.

Fig. 10 is another Japanese saw, nearly the same size as Fig. 9.

^^^^^^
Fig. 10.

This is a rip saw, and the reader will notice that all the teeth point

to the handle. This is a characteristic of all Oriental saws. The
square tooth in Fig. 9 is adapted for cutting both ways.

The circular saw is, comparatively speaking, a modern institu-

tion, and has been brought to its present state of perfection within

the memory of many now living.

The question of who made and used the first circular saw in

America, is involved in considerable doubt. Knight, in his " Me-
chanical Dictionary," says that " a circular saw was made with

blacksmiths' tools by Benjamin Cummins, at Bentonsville, N. Y.,

about 1814, This is supposed to have been the first made in this

country. ^
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The writer has had convincing evidence placed before him, that

a circular saw was made from a piece ot steel intended for a shovel

blade, by a wagon maker in the town of Pawtucket, R. I., at an

e arlier date than 1814. The saw was in use for many years, and

was the wonder of the neighborhood for a long time. At the close

of the war of 181 2, an importer in Pawtucket received a consign-

tnent of circular saws from England, where they had been in use for

many years previous. There is some reason to believe, however,

that circular saws had been used in Baltimore and Philadelphia at

h ast a dozen years before the war of 1812. Circular saws of a

( Hide kmd had been in use in England many years before Bentham

patented his perfected saw; and the frequent intercourse between

the people of this country and England would bring to light the

fa< t o! its existence. And the pre-Revolutionists were not so dull

as to not see the advantages of introducing circular saws in a

( ountry so pre-eminently "woody " as this was in those days.
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PAET II-EULES FOR SELECTING
HAND SAWS.

MECHANIC of considerable skill was once asked what
the difference was between a rip and a cross-cutting saw.

the teeth, and the manner of filing them." A second question fol-

lowed: " Why axe the teeth of different shape for ripping and
cross-cutting?" This question was never answered. The me-
chanic knew by accident that some teeth required to be of different

shape for different purposes ; he had long acquired this knowledge
by observation and experience, but had gone no farther. His edu-
cation in the matter had required years, had involved experiments,

mistakes, and no end of annoyance, all of which might have been
avoided by a proper application of the laws that govern cutting and
abrading tools.

The various operations performed in working wood consist either
in dividing it into parts, or in giving shape to such parts after they
are divided. The first operation is performed by means of saws;
the second by cutters. So far as a principle of operating, there is

no difference between sawing and cutting; both processes remove
portions of wood until the desired end is accomplished. It is to the
cutting action and form of saw teeth, however, with which we have
to deal at present, and not with other modes of cutting.

In the form of teeth for rip saws there are several conflicting
conditions to contend with. The cutting action, if that alone were
to be considered, would call for one form of teeth ; while to contain
the set or clearance of teeth, demands another, and a different
shape

;
while, to provide room for the sawdust cut away may call

for a form and arrangement of teeth different from what either cut-
ting or setting suggests; so that a kind of compromise betweeen

The answer was ready enough : Why, in the shape of
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Fig. 11.

th< forms demanded by these different conditions is the best that

» .in be ( N me.

\ rip-saw tooth, considered singly as a cutting tool, may be

HI « lied to a chisel, and the form

'i teeth \\ hi< h would operate with

the least power would be the same

l thai oi a mortising chisel, shown

111 Fig. i i ; and in every case

where i lean lumber is sawed, and

when long experience has demon-

itrated w bat form oi teeth operate

vviih leasl power, there has been

an approach to what is called

chisel teeth, as shown in Figs, n
and 12.

Knots and hard wood are condi-

"""
• which call for rigid teeth, rendering the chisel form impracti.

Cable; and it is only in sawing clear lumber, and with a high

degree of skill in filing and setting, that such teeth

i an be employed to advantage.

The limit of endurance, with such steel as must be
employed for saWs, will not permit their pointed teeth;

tin \ break in (anting through knots and hard

VfOOdj and whatever besides is taken into account, no
form of saw-teeth which permits their points to

crumble and break should ever be adopted. In

ai tual practice, with the skilled filer, there is a ten-

dency to create pointed saw-teeth, and when there is

a want of skill in the filer the tendeny is the other

way, and teeth unnecessarily blunt are common.
The action of a saw when used for ripping or cut-

ting with the fibres of the wood is entirely different

from one used for cross-cutting or severing the fibres

Ot the wood transversely; the shape of the teeth and
the method of sharpening should be therefore entirely

different. In the case of a rip-saw the action of the
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saw is chiefly a splitting one, the teeth acting like a series of small

wedges driven into and separating the longitudinal fibres of the

wood, whilst with cross-cutting saws the fibre of the wood has to

be severed across the grain and is comparatively unyielding, and
the teeth of the saw meet with much more resistance, and it is found
necessary to make the teeth considerably more upright, and more
acute or lancet-shaped in their form, than for cutting with the
grain. The faces of the teeth should be sharpened to a keen edge,

and for hard wood filed well back, so that in work they may have
a direct cutting action, similar to a number of knives. Care should
also be taken that the teeth are made of sufficient depth to afford a
free clearance for the sawdust. This is an important point also

with rip-saws
; but how often do we see stumpy, ill-shaped teeth,

allowed to do duty, with a corresponding loss in the quality and
quantity of the work, and an increase in the labor used ? The
teeth should also be equal in length ; if not, the longest teeth get

the most work, and the cutting power of the saw is much lessened.

The length of the teeth should depend on the nature of the wood
being sawn ; for sawing sappy or fibrous woods, long, sharp teeth

are necessary, arranged with ample throat space for sawdust clear-

ance ; care must be taken, however, that the teeth are not too long,

or they will be found to spring and buckle in work. In sawing

resinous woods, such as pitch pine, the teeth of the saw should have

a considerably coarser set and space than for hard woods. It will

also be found advisable—especially with circular saws— to lubricate

the blades well, as the resinous matter is thus more easily got rid of.

In sawing hard woods, either with reciprocating or circular saws,

the feed should be not more than one-half as fast as for soft wood;

the saw should contain more teeth, which should be made con-

siderably shorter than those used for soft wood, roughly speaking

about one-fourth; it is impossible, however, to make a fixed rule,

owing to the great variety of woods and their different hardnesses

;

the length of the teeth which may be found to suit one wood well

may in another case require to be increased or decreased.

In cutting woods which are much given to hang and clog the

saw-teeth, increment teeth may be used with advantage; these are
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arranged with fine teeth at the point of the saw, which gradually

gel coarsei till the heel of the saw is reached : thus the fine teeth

1 ommem e the CUl and the coarser ones finish it, thus obviating in

1 degree the splintering and tearing of the wood caused by
< mi le teeth striking the wood, at the commencement of the cut.

\ B regards the angles of the teeth best adapted for cutting soft

01 hard w oods no absolute rule can be laid down. The following,

however, may be given approximately, and modified according to

circumstances, [f a line be drawn through the points of the teeth,

the angle formed by the lace of the tooth with this line should be:

Utting ofl w Is, about f>5°t0 7o o
; and for cutting hard

iboul to 8
5
0

. The angle formed by the face and top

Ol tin tooth should be about 45
0 to 50

0
for soft wood, and 65

0
to

; 0 for hard. 1 1 w ill thus be seen that the angle of the tooth found

bi il foi cutting soft woods is much more acute than for hard.

So thai no confusion may exist as to the terms used in describing

the part 1 oi a saw, we may give the following brief explanation:

—

Space, -The space is the distance from tooth to tooth, measured
.ii the points. Pitch,—The pitch of a tooth is the angle of the face

Oi the tooth up which the shaving ascends, and not the interval

between the teeth, as with the threads of a screw. This is also the

rake ol the teeth. Gullet.—The gullet, or throat, is the depth of

the tooth from the point to the root. Gauge.—The gauge is the

thickness ol the law, and is generally measured by what is known
1 the wire gauge. Set -The set is the amount of inclination given

to the saw teeth in either direction to effect a clearance of the

sawdust, Rake, -The rake of a saw is the angle, or "lead," to

which the teeth are inclined. Points.—Small teeth are reckoned

bj the number of teeth points to the inch.

The < hief points to be borne in mind in selecting a saw with the

teeth besl suited to the work in hand are the nature and condition

Ol the wood to be operated on. No fixed rule can, however, be

laid <l«>\\n, and the user must be guided by circumstances. All

laws should be ground thinner towards the back of the saw, as less

sel is thus necessary, the friction on the blade is reduced, and the

clearance for sawdust improved. Care should also be taken that
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they are perfectly true and uniform in toothing and temper. The

angle of the point of a tooth can be found by subtracting its back

angle from its front, and to do the best and cleanest work this angle

should be uniform in all the teeth of the saw.

The following table refers strictly to such saws as are generally

used by mechanics who work wood by hand.*

Names.

Without Backs.
Rip saw
Fine rip saw
Hand-saw
Cut-off saw
Panel-saw
Fine panel-saw
Siding-saw
Table-saw
Compass or lock-saw
Keyhole or pad-saw.

With Sacks.

Tenon-saw
Sash-saw
Carcass-saw
Dovetail-saw

Length
in

Inches.

28—30
26—28
22-24
22 -24
20 24
20 24
10 '20

18 26
8 is

6—12

16—20
14—16
10—14
6—10

Dreadth in Inches.

At At End.
Handle.

7 —9
6 —8
5 —7}

A 6

2J-3J
Lf 21

1 —1J

3 -

3

2J-«
2A—

3

2
-

2'

2 2A

li-2
I LJ

I

3|-4|

2 —3
1J-2

Thickness
in

Inches.

005
0 042
0 042
0 042
0 042
0 035
0 032

0 032
0 028
0 025
0 022

Various kinds of teeth are shown at Fig. 13.

a, peg-tooth or fleam-tooth.

* b, M-tooth.

\
c, half-moon tooth.

d, cross-cutting tooth.

e, slightpitch or cross-cutting tooth, generally used in small saws

;

the pitch exceeds that of the former by about 15
0

.

/, hand-saw, or ordinary pitch tooth.

g, tooth having the cutting-face setforward at an angle of 15
0

,

used in mill-saws for soft wood.

h, tooth used in some circular saws ; also occasionally for pit-

saws, cross-cut saws, and saws for cutting soft stone.

*Holtzapffers " Mechanical Manipulation," Vol. II.
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/, shouldered tooth, employed in some rectilinear saws.

f\ a similar tooth, having greater pitch; used in circular saws.

k
}
l
%
w, 0, gullet or brier teeth: the first is better adapted for

cutting and for hard woods, such as mahogany; the two

nexl for pit and mill saws; and the last for ripping and for soft

woods.

There arc other shapes of teeth in use besides these, adapted for

various purposes; but, as they are not

generally used by the carpenter or cabinet-

maker, I shall have but little to say con-

cefning them.

( loosing <r Sam.—If a hand-saw is not

chosen with judgment and care, it may

prove a bad one, and in such an event no

amount of skill used in filing or setting will

ever induce the saw to do good work or

give satisfaction in any particular. It re-

quires some skill and knowledge to be able

to pick out from a number a saw that will

be all that is expected, yet good saws are

plentiful enough nowadays, but it is quite

astonishing that so few mechanics know

what a good saw is. Most of them are

governed by prejudice, and will insist in

buying saws made by some firm whose

saws themselves or fathers had used in days

gone bye. A saw should be taken on its

merits; there can be no question, however, but that the inexperi-

enced purchaser will certainly fare better by making his choice

from among the goods of some noted and reputable manufacturers

as few first-class houses permit inferior goods to reach the market.

To aid the purchaser in selecting a saw, the following remarks

and hints have been prepared, though it is almost impossible to

convey to the reader all the knowledge required to make

a sterling selection. Knowing this, I think it better to give

the reader the results of some of my own experience. It is some

Fig. 13.
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years now since the following was written, but recent examination

of the saws mentioned has only tended to convince me that what I

then said holds good now.

I procured a number of saws made by manufacturers in the

United States and England, among which we may mention Harvey
Peirce, Brooklyn, N. V.; H. Disston & Sons, Philadelphia, Pa.;

Richardson & Co., Newark, N. J. ;
Spear & Jackson, Buck, Sorby,

Taylor & Son, all of England. I also procured one of Boynton's

celebrated lightning saws along with the rest. My object was to

test their qualities and capabilities; and after using them in various

ways, fairly and unfairly, I arrived at the following conclusions

:

First.—That a saw with a thick blade is, nine cases out of ten,

of a very inferior quality, and is more apt to break than a thin-

bladed saw; it requires more " set," will not stand an edge nearly

so long as a thin one, is more difficult to file, and being heavier and
cutting a wider kerf, is more tiresome to use.

Second.—Saws hung in plain beech handles, with the rivets flush

or counter-sunk, are lighter, easier to handle, less liable to receive

injury, occupy less space in the tool chest, and can be placed with

other saws without dulling the teeth of the latter by abrasion on
the rivets.

Third.—Blades that are dark in color, and that have a clear

bell-like ring when struck with the ball of the finger, appear to be
made of better stuff than those having a light iron-gray color; and
I noticed, in proof of this, that the thinner the blades were, the

darker the color was, and that saws of this description were less

liable to "buckle " or " twist." I took an American saw—the thin-

nest I could obtain—made by one of our celebrated saw manufac-
turing firms

; I bent it in all manner of shapes, put the point
through the handle, bent it over and forced the point through the
handle on the other side, letting the blade spring back to its normal
condition, on each occasion which it did without causing the
slightest deviation from truth in the blade. Another saw, made by
a noted English firm, but with a blade much thicker than the
American-made saw, was tried and tested in the same way, and
stood very well until I put the point of the blade through the
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handle, when I found that it retained a curve, which all my subse-

quenl efforts failed to take out. I turned the blade in the opposite

<jjre< tion, and put the point through the handle on that side; but

to no purpose
J

for it still assumed the shape it received when

in .1 for* ed through the handle. I finally broke the blade by pur-

pO 1 l\ Idling it fall a distance of thirty-two feet, point first, when it

Struck a plank, into which it cut more than an inch. The saw

Snapped off about eight inches from the point, and two or three of

the rivets in the handle broke off near their necks. I then tried

the American saw by letting it fall the same way. The point of

the saw entered the plank, and the blade doubled up until the

handle Struck the plank, the blade assumed the form of an elon-

gated letter S, and the handle shattered to atoms. The blade,

however, did not break, but it was terribly buckled and thrown out

of shape. It must be admitted that this was a very extreme and

unreasonable test, but it convinced me that, as a rule, thin blades

arc made of better material than thick ones.

Fourth.—American-made saws, as a rule, are better "hung"

than English ones. And, where beech is used for handles, and the

rivets are flush or counter-sunk, all other things being equal, the

American make is the most desirable.

Fifth.—Polished blades, although I know that mechanics have a

strong prejudice against them, cut freer and much easier than blades

left in the rough, and they are less liable to rust.

Sixth.—Saws that ring clear and without tremor, when held by

the handle in one hand and struck on the point with the other

hand and held over at a curve, will be found to be well and se-

curely handled, but saws that tremble or jar in the handle, when

struck on the point of the blade, will never give satisfaction, there-

fore they should be eschewed by all young mechanics.

The other saws were tested with great care in a number of ways

as to their cutting qualities aud their ability to stand hard usage,

and in nearly every case I found the native article able to maintain

its own against the imported goods.

Till within the last twenty years there was a decided preference

by workmen for English-made saws. This was quite natural, for
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England has for a century or more enjoyed a monopoly of the saw
trade, and her reputation for the manufacture of all kinds of tools

was world-wide, and the names of Buck, Sorby, Taylor & Son, and
Spear & Jackson, have been known for many a long year, all over
the world, as the best of saw makers. Year after year, however,
these makers have lost ground on this continent, and, in fact, in

many other parts of the world; for workmen are discovering that

American makers produce saws as good as, and, in several impor-
tant particulars, better than their English cousins. Before I close

I trust I shall be able to point out a few of the advantages so?ne of

the American saws have over English ones. It is not my desire,

however, nor is it my intention to praise up the wares of one manufac-
turer more than those of another; but T deem it my duty to collect

for this work all the useful information I can, regardless of the source
from whence it is obtained. This last remark is made by way of

apology for the following directions for choosing a saw, which are

taken from a trade circular published by a large manufacturer of

saws in this country, and which is probably the best advice that can
be given to an intending purchaser :

In selecting a saw, it is best to get one with a name on it that

has some reputation. If a man desires to purchase a first-class

watch, he selects a maker who has attained some reputation. This
remark applies with equal force in the choice of a saw or any other

tool.

The first point to be observed in the selection of a saw is to see

that it hung? right. Grasp it by the handle and hold it in position

for working. Then try if the handle fits the hand properly. These
are points of great importance for comfort and utility. A handle

ought to be symmetrical, and the lines as perfect as in any drawing.

Many handles are made out of green wood; they soon shrink and
become loose, the screws standing above the wood. Handle wood
should be seasoned at least three years before being made up. An
unseasoned handle is liable to warp and throw the saw out of truth.

The next thing in order is to try the blade by springing it. Then
see that it bends regular and even from point to butt in proportion
as the width and thickness of the saw varies. If the blade is too
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heavy in comparison to the teeth, the saw will never give satisfac-

tion, because it will require more labor than it ought to do to use

it, The thinner you get a stiff saw the better. It makes less kerf,

and takes less muscle to drive it. This principle applies to the

well ground saw. There is less suction and friction in a narrow

true sa w than on a wide one. You will get a smaller portion of

, iw blade, but you save many dollars worth of hard useless labor

with very little loss of width of blade.

See that the saw is well set and sharpened, and has a good

crowning breast; place it at a distance from you and get a proper

light to strike on it, and you can then see if there is any imperfec-

tion in grinding or hammering. It would be well to make a cut in

sonic appropriate wood with the saw before purchasing, even if a

board had to be carried to the hardware store for the purpose.

Saws, when first set, are laid on a stake or small anvil, and each tooth

receives one or more blows from a hammer made for the purpose.

A high-tempered saw takes three or four blows of the hammer,

as the teeth are apt to break out by attempting to set with one

blow. This is a severe test, and no tooth ought to break after-

wards in setting, nor will it, if the mechanic adopts the proper

method. The saw that is easily filed and set is easily made dull.

Frequently complaints are made about saws being too hard; but

manufacturers would make them harder if .they dared to do so, as

a hard saw will do better work and more of it in a given time, will

remain sharp a much longer time, and will work easier than a saw

that is easily filed and as easily set. Makers, however, will not in-

introduce as hard a saw as they would desire, because mechanics

will not buy them, owing to the fact that they have not been edu-

cated to a more correct method of saw setting than that in general

use. The principal point is that too many try to get part of the

set out of the body of the plate, when the whole of the set must be

got out of the tooth. Setting below the root of the tooth distorts

and strains the saw plate. This may cause a full-tempered cast-

steel blade to crack, and eventually break at this spot; but it is

always an injury, even if it does not break or crack.

Every word of this is sound advice, both as to selection and man-
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agement; and, I would further add, that fifty cents or a dollar

should never stand in the way in purchasing a saw. A good saw,

well filed and set, is a joy and delight to the user; but a bad saw

is a bane and a curse to the owner, and tends to ruin his reputation

as a workman, and causes him to frequently use language more
emphatic than elegant.

Most of the foregoing directions relate more particularly to the

choosing of a cut-off or cross-cut saw; but so far as the blades and
handles are concerned, the same hints and directions hold good in

the selection of all kinds of hand saws. The differences in the

various saws will be recognized at a glance by the expert; but the

uninitiated will scarcely know the difference between some of the

saws at first sight, therefore it is recommended that he examine the

table on page 20, describing the various kinds of saws, and also

make himself familiar with the shapes of the various teeth, as shown

in Fig. 13. A knowledge of these will materially assist in making

a wise and good selection.

Rip saws have wider blades, as a rule, than cross-cuts. This has

a tendency to keep the saw in a straight line while in operation.

It has the coarsest teeth, and the pitch is greater than in other saws.

The cross-cut hand-saws have finer teeth and less pitch than rip-

saws. Panel-saws have finer teeth than the ordinary hand saws,

and are generally thinner than the other saws mentioned.

Back-saws are known as sash-saws, tenon-saws, dovetail-saws,

and pad or carcase saws; they only differ in size and the number

of teeth they contain to the inch. The general shape of a back

saw is shown at Fig. 14.

The blades of these saws are thin, and are generally very finely

finished; the handle is affixed to the

blade itself with screws, in the same

manner as in hand-saws. The back is

either iron colored blue, or brass. Nearly

all American made back-saws have

Fig. 14, backs of iron, the brass-backed saws

being chiefly imported from England.

The back is held upon the blade by its own elasticity or grasp
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alone, and the blade only penetrates about half way into the groove

in the back.

The general condition of the blade depends in a great measure

upon that of the back, which should not be exposed to rough

usage ; as a blow on the middle of the back tends to throw the

blade more in it at that part, and make it crooked on the edge, a fault

that may be in general corrected by tapping lightly on the ends in

order to drive the blade as much inwards in those parts as in the

centre. When the blade itself is buckled, which is less likely to

occur than with hand-saws, from the more careful manner in which

back-saws are used, the saw must be taken to pieces and the error

corrected by the blade being properly hammered on an anvil.

1

1
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PAET IIL-HOW TO USE HAND SAWS.

HE expert mechanic, who knows all about saws that is to

be known, will probably think that this chapter is simply

a work of supererogation; but when he considers that

this work is not intended altogether for those who have a full

knowledge of the tool, but rather for those who know but little of

it or its uses, he will feel that no apology is due for introducing

the following instructions at this point.

In using the rip-saw, the first thing to be considered is the posi-

tion the stuff must occupy while it is being operated upon. If the

stuff to be sawn is board or plank, it will be laid on saw horses or

something to take their place, with its face to the horizon, or "flat,"

and will be sawn with the saw held in an almost vertical position,

while the operator places his right knee on the material to hold it

firm and solid. If the stuff is thick, say three or four inches, it

should be marked or "lined" on both sides, and repeatedly turned

and sawn from both sides. This, in a measure, insures good work,

and prevents the saw from getting far out of the way. In cutting

wide tenons for doors, or other work of a like nature, the stuff is

first gauged with a mortise gauge, and then placed in a bench vise,

where it is held firmly in an upright position ; the saw is then ap-

plied in an almost horizontal position, the operator making sure

that he keeps the line so that the tenon will not be too thin or too

thick. The saw should be finally worked until the line of teeth

forms an angle of 45
0

, and the points touch the further corner on

the end of the stuff, and the shoulder on the edge next the operator.

The stuff is then turned around, and the opposite edge is brought

facing the sawyer, who starts the saw in the kerf already made and

works it down until the teeth cut to the shoulder; then the saw is

held in an horizontal position and drawn to-and-fro, until the line

of teeth touch the shoulder on both edges. If these directions are
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closely followed, it will be found that the side of the tenon is, if the

work has been properly executed, flat and straight.

Where the work to be ripped out is slightly curved, as in veranda

rafters or other similar work, a narrow rip-saw must be used, and the

kerf must be kept well open by inserting a wedge of some kind. In

ripping plank or tenons, both hands may be used to advantage in

guiding the saw, and a very little practice will soon enable the

operator to follow the lines with perfect accuracy. In all cases of

sawing, the instrument should be grasped in the right hand, and

the left may rest on the material, or may be used to assist in the

working of the saw. # In the first few strokes the length and vigor

of the stroke of the saw should be gradually increased, until the

blade has made a cut of from two to four inches in depth, after

which the entire force of the arm is employed ; the saw is used from

point to heel, and in extreme cases the whole force of both arms is

used to urge the saw forward. The blade of the saw should occa-

sionally be rubbed with an oiled rag, which would lessen the fric-

tion and cause the saw to travel with greater ease.

In most instances, little or no pressure is directed edgeways, or

on the teeth ; and when the effort thus applied is excessive, the saw

sticks so forcibly in the wood that it refuses to yield to the thrust

otherwise than by assuming a bow or curved form, which is apt

permanently to distort the saw from a right line. The fingers

should never be allowed to extend beyond the handle, or they may

be pinched between it and the work.

In order to acquire the habit of sawing well, or, in fact, of per-

forming well most mechanical operations, it is desirable to become

habituated to certain defined positions. Thus, in sawing, it is

better the work should, as often as practicable, be placed either

exactly horizontal or vertical ; the positions of the tools and the

movements of the person will also be then constantly either hori-

zontal or vertical, instead of arbitrary and inclined.

In sawing, the top of the saw-benches should be horizontal or

level, the edge of the saw should be exactly perpendicular, when

'Holtzapffel, Vol. II, 1844,
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seen edgeways, and nearly so when seen sideways; the eye must

watch narrowly the path of the saw, to check its first disposition to

depart from the line set out for it. If, however, the eye be di-

rected either so far from the right or left side of the blade as to

form a material angle with the line of the cut, the hand is liable,

almost unconsciously, to lean from the eye, and thence to incline

the saw sideways. It is therefore best to look so far only on the

right and left of the blade alternately as to be just able to see the

line, and thence to detect the smallest deviation of the instrument

at the very commencement of its departure. And then, by twist-

ing the blade as far as the saw-kerf will allow, the back being some-

what thinner than the edge, the true line may be again returned to

;

indeed, by want of caution, the saw may be made to cross the line

and err in the opposite direction. It is, however, best to make it a

habit to watch the blade so closely as scarcely to require any

application of the correctional or steering process at all. The

saw, if most set on the left side, or having the teeth standing higher

on the left side, cuts more freely on that side, and has a tendency to

run or deviate towards the left; and under the reverse circum-

stances the saw is disposed to run to the right.

Thick stuff should be marked on both sides of the plank, and, as

before stated, the stuff should be turned over from time to time, at

short intervals, so that a portion of the work is performed from each

side; the saw-cut will then assume a series of slight bends, to the

right and left alternately, and will depart less from the true line,

than if these disturbances had effort from the one side only, and

thus produced an accumulating error, or a line swerving in one di-

rection alone, or as a sweep of a large circle. The practice of

changing sides with the work will, under most circumstances, be

found to lessen the errors incidental to the process, and the practice

is therefore especially desirable for beginners.

The work is not always placed on the saw-horses, as in some

cases it may be laid on the work-bench, and held down with hand

screws or other devices, with the end of the stuff to be sawn hang-

ing over the end of the bench, or the edge of the stuff may hang

over the side of the bench so that it may be sawn from end to end.
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The workman thru stands erect and uses the saw with one or both

hands, as the rase may be.

The French workman sometimes places his plank on the saw-

horses and starts his saw in the wood the usual way, and then he

gets behind the saw and sits astride the stuff, and cuts the plank with

the saw-teeth pointing away from him. He grasps the saw with

both hands, and follows up his work by keeping moving forward

after the saw. I have seen Germans use the rip-saw this way with

success, and have tried it myself with satisfaction.

The cut-off saw, or cross-cut, is so well known, and the modes of

using it so well understood, and its manner of using is so similar to

that of the rip-saw, that I need say no more of it at this juncture.

The Table-saw, or, as sometimes called, the Ship-Carpenters

Saw, has a long narrow blade, and is intended for cutting sweeps

or cants having a long radius. Fig. 15 shows the shape and style

Fig. 15.

of this kind of saw. The manner of using and handling while in

operation, is very similar to that of the rip and cross-cut saws.

The key-hole, compass and table-saw are sometimes sold in nests

of three blades all

nicely fitted to one

handle, as shown in

Fig. 1 6. This is an

excellent set of saws

for workmen to have

in their chests, where

they are ready for use

at a moment's notice;

and if I was asked to

recommend a set of these saws suitable for the purposes for which

Fig. 16.
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they are intended, I should unhesitatingly recommend this set.

This is a peculiarly American idea, conceived, no doubt, from the

fact that the key-hole or pad-saw handles are so made that saws

of any size, within the capacity of the handles, can be placed or re-

moved instantly.

Fig. 17 shows the common compass-saw. The average length

of the blades of these saws, is twelve inches, and the width, from an

eighth of an inch at the point to an inch or an inch and a quarter at

the handle. Saws of this kind very much resemble hand-saws in their

general structure and in the forms of their teeth, except that their

blades are smaller and narrower, to allow them to lie as a tangent

to the curve.

In using this saw great care must be taken, when following a line

around curves having short radii, or the saw will kink and buckle,

and sometimes break. To prevent these saws from snapping or

buckling, T have frequently filed them so that the teeth would per-

form the cutting on the pull motion ; that is, I have simply reversed

the order of the teeth, so that all the cutting would be done when
the saw was drawn towards me. Saws of this kind are always

ground thin on the back, so as to enable the operator to turn them

in the shortest possible curve.

Pad Saws, or, as they are sometimes called, Socket Saws, are

something narrower and thinner in the blades than compass saws,

and are used for finer work. The teeth are also much smaller, and,

of course, a greafer number of them to the inch. The blades of

these saws vary in length from six to fourteen inches, and

with teeth from eight to twenty to the inch. At Fig. 18 a socket

or pad is shown. The saw is run down the slit or mortise, which

goes through the whole length of the handle. The saw is held



HAND SAWS. 33

solid in place by two set screws. One of the advantages of

handles of this kind is, that as much or as little of the saw as may

be wanted for the purpose can be left projecting out of the handle

for use; the remainder, of course, remaining in the handle. This

is an excellent arrangement, as it enables the operator to use any

length of saw he wishes, within the limit before referred to. Saws

that have been broken, if not too short, may be used again, but if

it is the shank end of the saw that is used, the point should be filed

rounding, so that it will not catch into the wood, and thereby spoil

the work or be broken again.

It is more particularly desirable that saws of this kind should

have the teeth so shaped that all the cutting will be done on the

pull stroke, and it always

pays the workman to

recut the teeth with a

file, making them so

that their work will all

be accomplished by the

return motion of the

saw. It seems very strange that manufacturers and users do not

recognize this principle in saw making and using. A key-hole saw

now in existence, with the teeth so formed that all the work was

performed by the ///// stroke, has been in actual use for over twenty-

five years without buckling or kinking, and though worn very nar-

row and thin, may be used for several years yet. The mechanic

owning the saw is a man of brains, and fitted the saw up to suit

himself.

Fig. 1 9 shows a pad-saw with a handle made of cast iron japanned.

These are made by a well-known American firm, and answer very

well. They are immensely cheaper, and for most purposes

are just as useful as the more expensive tool; for the amateur

they are just what are

wanted.

Another saw of this

kind has recently made

Fig. 19. its way into the market,
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called the " Bush improved compass-saw." The inventor says of

it :
" The object of this invention is to facilitate the cutting of

curved saw kerfs, and consists in constructing a compass-saw of a

blade tapered from the centre toward each end, curved transversely,

with a curve gradually decreasing in size from the centre toward

each end, and pivoted at its centre by a clamping-screw to a

handle, grooved upon its opposite edges, so that either part of the

blade can be shut into the said handle, according as one or the

other part of the said blade is to be used.

The saws are curved and ground in such a manner that they will

work free and clear in cutting any reasonable curve, which greatly

lessens the danger of breaking or kinking, by pinching fast."

Fig. 19 a shows how the saw and blade are constructed and ar-

ranged. It is true, this saw does possess some advantages over the

straight-bladed saw, but it also has some disadvantages, among
which are—First, its inability to follow a straight line as accurately

Fig. 19 a.

as the straight-bladed saw. Second, the frequent necessity that

will arise of taking out the blade to reverse it for cutting curves

where the blade must run in different directions. Third, in case

of breakage of one end, both ends are rendered useless. Fourth,

the necessity of having to take out the screw or rivet to insert a

new saw, and screw and rivet anew to fasten in the new blade.

The inventor of this saw has also overlooked the fact that all these

saws should cut on the pull stroke, and has followed in the same

old groove of other saw makers, and arranged his teeth to cut on

the push stroke.

Web or bow saws are long narrow ribbon-saws, and are used in

connection with a frame or bow. The teeth of these saws are

generally formed so that they will either cut across or with the

grain. Their principal use is for cutting fret and circular work of
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all kinds. In these days of jig and band-saws die bow-saw has

fallen almost into disuse among carpenters and cabinet-makers;

but if is still to be found in some shops, particularly in country
places. Fig. 20 shows a very common and useful frame for a bow-
saw. This is so arranged that the blade can be disconnected
instantly by taking out a little pin that connects it to one of the

handles. The object of having the saw arranged this way is to

enable the operator to work inside frets

or scrolls. This is accomplished by
boring a hole through the stuff to be

cut, and then inserting the blade, which

must be fastened to the handle again

with the pin, after which operation, saw-

ing may be commenced.

The handles on each end of the blade

are movable
;
they may be twisted round so that the teeth of the

saw may point towards the cross-bar of the frame. The object of

this is to enable the sawyer to adjust the blade to the lines he may
be following while sawing. Of course, the blade must always be
in a right line and out of twist, while cutting, to insure good
work.

The cross-bar of the frame prevents the saw from working in the

stuff very far from its edge, thus making it necessary, in cases where
the stuff is wide and the work done by hand, to finish the pattern

with the pad or compass-saw.

One of the most important of saws is the Back-saw; and it is

one that requires the best care and attention, though in many cases

it receives but little of either. The blades of these saws are made
very thin, in some cases not much thicker than tissue paper, as in

the dovetail-saw. These saws require but little set, and when they

are properly filed and the plates straight and true, the filing gener-

ally makes set enough. The Tenon-saws and Sash-saws being

much thicker and stiffer in the blades than the Dovetail-saw, will

require a little set in the teeth ; but when kept in good order, the

slightest bend of the teeth is sufficient. The tendency of the dove-
tail-saw to buckle and kink must be guarded against with great
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care, for the least twisting of the hand while the saw is in use, or if

the saw should stick in the wood and an attempt is made to force

it through, the chances are that the blade will be ruined. These

saws, also, being so thin, are very difficult things to get in proper

order again.

Keep these saws well polished and oiled; for if they get gum or

rust on the blades they cannot be worked so easily as when smooth.

Where possible, it is best to use these saws in a cutting block or a

mitre-box ; as they are then less liable to be twisted or forced out

of their proper course. In using back-saws, the handle should be

held firmly, but the blade should be allowed to move with ease to

and fro, and the smallest amount of force should be employed

while directing the action of the tool. In commencing a cut, the

heel of the saw should, nearly in all cases, be placed on the furthest

end of the work, and the first stroke should be a pull one. The

reason of this must be obvious to every one, as the pull stroke

starts a little groove, which the blade will follow more readily when

forced in a contrary direction.

It frequently happens that the persons for whom this book is in-

tended, are called upon to file and otherwise put in order that in-

strument of youthful torture, yclept, a " Buck-saw" and in conse-

quence, it will be necessary to have something to say concerning

this useful domestic institution. There is no saw, not excepting the

one used in the kitchen, that gets such bad usage, and is the sub-

ject of so much neglect as the unfortunate buck-saw. Why this

should be so is more than I can understand, for there is no tool

about a house that is more useful than a good buck-saw. Many a

boy has been driven from home—and to ruin—because of a bad,

ill-kept buck-saw. I can

m
conceive of no greater

\
I

punishment than can be

/ J
inflicted on a lively, ambi-

\Vl/X1AA/VVV^ tious boy than that of

Fig. 2i. forcing him to "buck"

wood for an hour or two

each day with a saw fashioned like the one shown in Fig. 21. To
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cut wood with such a saw would ruin the temper of an angel, and

had Job been forced to earn his living by cutting cordwood, the

probability is that he would not now be held up as a pattern of pa-

tience and uncomplaining long sufferance. Yet, how many of us

have made the acquaintance of just such saws? How often has

our happiness been ruined, and our boyish aspiration checked by
being forced to cultivate a knowledge of this ragged, jagged, heart-

rending instrument ? Now, there is no reason whatever why a

buck-saw should not be made to cut as easily and efficiently as any

Other saw. Indeed, a buck-saw, in good condition and properly

filed, should cut with greater ease than most other saws, by virtue

of its having a narrow blade, and its being kept at a tension that

must insure it from buckling or kinking in the wood. Fig. 22

shows what a full-grown buck-saw, in good working condition,

should look like. Perhaps some of my readers have seen the in-

strument in its entirety; indeed, it may be possible that many per-

sons who will buy this book have early recollections of close

acquaintanceship with the tool, and the memories are not of the

most pleasing nature.



HAND SAWS.

One very important thing in the care of a buck-saw is to keep it

dry. Instead of leaving it out of doors exposed to all kinds of

weather, after using, it should be hung up in some dry place, and
the blade should be rubbed over with a greasy rag to keep it from

rusting. Nothing tends to ruin the frame more than leaving it to

get wet. The joints get loose and ricketty, and the screw on the

straining rod rusts and spoils beyond repair, while the blade be-

comes almost worthless with rust. A bad saw well cared for may
be made to do tolerably good work ; but a saw—good or bad—will

not work satisfactorily if it is left to care for itself.

Besides the hand-saws mentioned in the foregoing pages, there

are a number of others with which the general workman will have

but little to do, but I suppose some of the most used will sometimes

be brought to the wood-working mechanic to file or put in order.

Fig. 23.

Amongst these may be mentioned the butcher's-saw and the hack-

saw. The butcher's-saw, an engraving of which is shown at Fig.

23, may be found in every well-furnished kitchen, and, as is gener-

ally the case where cutting tools of any kind are used by inexperi-

enced hands, is always or nearly so, in a deplorable condition. It

is seldom rusty, but it is generally full of kinks and buckles, and

always dull and in bad order, and frequently toothless half its length.

It is used and abused for all manner of purposes. The " Hired

Help" cuts her kindling wood with it— or tries to—the "boy"
uses it to make his sleigh or to cut off a chair or table leg, and cases

are known where it has done service as a hatchet. This, like other

saws, should be used only for what it was intended, if satisfactory

work is expected from it.

The "Hack-saw" or Blacksmith's-saw, as it is sometimes called,

is used for cutting iron or brass. The blade should be hard, and
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the line of teetli perfectly straight. Fig. 24 shows one of the best sort

of these saws. I /ike the buck-saw and butcher's-saw, the hack-

saw comes in for a great deal of

ha rd usage, but the character of the

saw renders it almost invincible,

and, though in many cases it would

work better if cared for properly, it

manages to perform its duties with a fair degree of satisfaction.
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PART IV-FILING AND SETTING
HAND SAWS. I

jHERE is no tool used that is in nearly every case in such

bad condition and so little fit to do its work properly

as the saw, and all for the want of an easy and sure

means -to keep it in good order so as to do its work well in the least

time with the least expenditure of bodily labor or power. It is a

pleasure to do work with a saw when in good order; but it is hard

work, and time-killing, to do work with a saw in bad order, and

always taxes patience and body to an alarming degree, besides

causing much loss of time. A saw in good and proper order will

do more and better work in one hour than a bad one will in three.

When a saw cuts the fastest, the smoothest, and makes the

least waste, with the least possible labor, it may then be considered

at its best. That saws can be made, are made, and will continue

to be made, to accomplish all this, is well known to persons who

have made a study of mechanical saws
;
yet to make a saw do this,

it is quite necessary that each tooth should be in a condition to

do its full share of the work, and not leave for another tooth or set

of teeth the amount of labor to do which is its alloted portion. A
tooth, badly filed or badly set, not only does no work itself, but it

impedes the action of other teeth, and thereby lessens the efficiency

of the whole saw. It is a very important matter, then, to have a

saw not only straight, and the line of points true on the edge, but

the line of points on both sides of the saw should be equal and true.

For a rip-saw, the points of the teeth should be trued with a

straight-edge, as I have found, in my experience, a rip-saw doing

more work, with greater ease, straight, than either "rounding" or

"hollow" on their cutting edge; some good workmen, however,

prefer their rip-saws slightly " hollow ;
" but not more than one

quarter of an inch in the length of the blade.
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Any person who undertakes to file a saw—no matter what kind

of a saw it is—will find it impossible to make a good job of it

without exercising as much care as he would in doing the finest

kind of joiner or cabinet work
;
indeed, it may be said that there is

no branch in wood-working requiring greater care than that of saw

filing, and so well is this understood in some large shops, that one

man—a good hand at saw filing - is employed for that purpose, and

who performs no other duties. The writer well remembers being in

a carpenter's shop in New York, more than thirty years ago, where

just such a man was employed, whose special duty was to keep all

the saws in the shop in good order, and to see that all the moulding,

bend and sash planes were in the best of trim. It is needless to

state that both the employer and the employed were benefited by

this arrangement; for one had greater service done more satisfac-

torily, and the other did more service with greater ease. It is well,

however, to remember that thirty years ago wood-working ma-

chinery was in its infancy, and circular and band-saws were little

used, and consequently the hand-saw was more used than now.

Care is the first requisite in saw filing; without it no person can

become an expert filer. I have known men who have been but

a few months in a workshop, take to filing as though they had been

used to it for years, and have discovered, by observation, that their

secret of success consisted in their care and close attention to the

work in hand. I have further noticed that the apprentice boy that

early becomes a good filer, is, in nine cases out of ten, sure to make

a first-class workman. The same qualities that go to make a good

filer are the ones required to make a good general workman. It

may be taken for granted, then, that the man whose saws are never

in order, or who files them in a slovenly ding-dong kind of a way,

can never, from the nature of things, become a first-class workman

;

for care, which is simply a concentration of our energies on one

or more particular objects, is the first requisite of a good filer, as it

is of a good workman ; and if it is borne in mind that " whatever

is worth doing is worth doing well," and if one is blessed with an

ordinary share of care and perseverance, there will be no difficulty

in becoming a good filer, if it is so desired.
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The teeth of a saw in action have been likened to a number of

men carrying a stick of timber on their shoulders; the tallest men
will c(o nearly all the work. So it is with saw-teeth ; the longest

points will prevent the shorter ones from doing their share of cut-

ting, and will cause the saw to stick and jerk, to the great annoy-

ance of the user. In putting a saw in order, the first thing to be

done is to joint the points of the teeth. For this purpose, the

cheaper and more expeditious way is to procure a block of wood,
say six inches long, three inches wide, by one thick, dressed

straight and true, then nail a similar piece on one edge, thus form-

ing a corner in which to place a file. The file can than be held

with the fingers, or be secured in various ways. Place the file flatly

on the teeth, and press the larger block against the side of the saw
blade, then file off the points of the longest teeth until the file just

touches the extremities of the short teeth. It is important that the

file beheld in such a position that it will take off the points exactly

at right angles with the blade, otherwise the teeth will be longer on
one side than the other, which will cause the saw to "deviate" or

run more or less.

The saw, being secured in a proper clamp, should be placed

where a strong light will fall on the teeth, so that the filer can have
the full advantage of all the light he requires. Should there be a

deficiency of light, the filer should provide a good lamp, and place

a dark shade between the light and his eyes, so that he can see at a
glance when every tooth is filed to a complete point. One careless

thrust of the file, when a tooth is filed enough, will do a saw more
harm than can be repaired by half an hour's filing. A beginner
should always take a try-square and the sharp point of a small file,

and make a hair-mark from the point of every tooth at a right angle

with the teeth on the sides of the blade This should be done
when the points of the teeth are all at a uniform distance apart.

Such marks will enable the filer to keep the face of every tooth

dressed at the most desirable angle. These directions, however,
are only applicable to back-saws, panel-saws, and all other saws
that are intended for cross-cutting. Beginners must always exer-

cise unusual care when filing the back of each tooth that has been
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finished. After the teeth are filed to complete points, it is always

an excellent practice to go over them carefully with a file that is

half worn out, for the purpose of bringing the points to a more

perfect cutting edge.

The cross-cut saw requires finer and more particular filing than

rip-saws or web-saws, and I will first endeavor to give an idea how
this saw should be filed and set.

A saw is not well filed unless a needle will travel down the angu-

lar groove which is formed by the line of alternating points of teeth

which is seen in all well-filed saws. Fig. 25 shows the groove

The method of using a needle on the edge of a saw, as a test of

correct filing, has long been in vogue, and is mentioned by some
of the earliest writers on saw filing. When
the teeth are so regularly formed that a

needle will travel from end to end in the

angular groove, and the points are sharp

and keen, the saw will cut a kerf in the

wood that will have a bottom that is flat,

as shown at Fig. 26, and not left raised in

the middle as one might suppose would

be the case after examining the form of

teeth as shown at Fig. 25.

The forms of teeth vary in cross-cut saws

to meet the resistance offered to them by the

materials to be acted upon; thus, a saw intended for cutting hard

wood must have teeth stronger than

one designed for cutting soft wood.

The strength of the tooth is increased

by having it wider at the base and giv-

ing the cutting angles a less acute form.

At Fig. 27 a diagram of teeth

—

much enlarged—designed for cutting

Fig. 26. narcl wood, is shown. It will be no-

ticed that the teeth are equilateral, or

that the two sides are the same length, and the base line across the

tooth the same length as the sides. This is the strongest possible
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tooth that can be made consistent with efficiency. Hand-saws for

cutting hard wood should never have less than four teeth to the

inch; in fact, for gen-

eral purposes, seven will

do better service than

four to the inch. Fig.

28 shows a portion of

a saw with teeth suita-

ble for cutting dry, hard

wood. These teeth are about the right size for a good healthy

buck-saw; of course larger teeth in a buck-saw are permissible, but

not in a hand saw. It will be seen that the backs of the teeth are

left square. The saw should be jointed straight on the edge before

riling, and the sides

should be rubbed down

neatly with an oil-stone.

To do the latter properly

,

take a planed board, one

that is perfectly flat, place

the saw-blade on it, let-

ting the handle overhang

on one end of the board.

See that the face of the oil-stone is flat and true, then gently rub it

on the side of the teeth from end to end of the saw, until every

tooth has been touched. Serve both sides alike. Buck-saw blades

should be well strained up in the frame, and should ring sharp and

clear when struck with the knuckle.

Fig. 29 shows teeth about the proper

form for a fine-toothed hand-saw.

These teeth will cut rapidly if the stuff

is dry ; if the stuff is green and wet,

the best shape of tooth for cutting it

will be that shown at Fig. 27. These

saws should have from eight to ten teeth to the inch, and are admir-

ably adapted for cutting mitres and bevel work in medium woods.

Fig. 30 shows the proper form of teeth for a tenon or back-saw. Of
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course the same form of teeth is required for all back-saws that have

to operate in hard wood. For the ordinary tenon-saw, the number

of teeth may be anywhere from ten to eighteen to the inch, but for

sash and dovetail saws the number of teeth may be from twelve to

thirty to the inch, according to the quality of the work required.

The greatest of care should be observed in filing and setting back-

saws when intended for cut-

ting hard wood. The great

difference between teeth in-

tended for use Oil hard wood,

and those intended for soft

wood, is in the angle of the

bevel on the point of the

tooth. This difference should Fig 30

be studied by the reader as

the true principles of saw filing are involved in this point.

Saws intended for cutting wood of medium hardness, or for

general use in both hard and soft woods, require a somewhat dif-

ferent treatment than when intended only for hard wood. The

greatly-enlarged teeth, shown at Fig. 31, may be taken as standard

examples suitable for saws adapted for general use ; the teeth at the

base are narrower than those

intended exclusively for hard

wood, like those shown at Fig.

27. At Fig. 32, a portion of

a cross-cut saw is shown, with

teeth filed about the proper

Fig# 3i #
shape for cutting medium

woods, or for general purposes.

Saws of this kind should have about eight or ten teeth to the inch,

and should be filed as shown in the figure. Particular pains should

be taken with saws of this kind while filing and setting, as the least

irregularity in the teeth will greatly lessen the cutting efficiency of

the whole saw. The teeth should be jointed down to one length,

and their sides should be accurately rubbed down with an oil-stone.

Pruning saws, and saws intended for cutting live green timber,
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Fig. 32.

may be filed in the same form, or nearly so, as the teeth shown at

Fig. 32. The exact shape teeth adapted for this purpose is shown
at Fig. 33. To cut clean and smooth

the teeth require to be filers very

sharp, and the bevel should be a little

more acute than on a saw intended

for dry wood only. Saws intended for

pruning and similar work should be

ground thin on the back, and kept

perfectly bright and straight.

Cross-cut saws, required for cutting woods of medium hardness,

such as chestnut, walnut, cherry, birch, baywood and hemlock, and
which are used for cutting both .

hard and soft woods as well, are

the most numerous, and the

teeth just described and shown
in Figs. 31 and 32, are of the

proper shape for this kind of

work. At Fig. 34 the proper

angle to hold the file while

filing this class of saws is shown.

When the workman can afford it, he will find it to his advantage to

have saws for each kind of wood, and he will find it much easier to

keep them in order

than if he only had

one cut-off saw,

and used it for all

kinds of material.

I know it fre-

quently happens

that a saw must

be used on stuff

that is full of grit

or where nails or

tacks have been
driven, or, as in cutting openings through plastered partitions, sand

Fig, 33.

Fig. 34.



HAND SAWS. 47

and mortar abound. To meet these cases, the workman should

carry an old sa w in his chest, which he should employ when such

work has to be done.

Saw-teeth for cutting soft woods, such as white pine, basswood,

poplar, white wood, butternut and similar woods, may have a much
sharper pitch than teeth intended for cutting hard or medium
woods. An enlarged view of teeth of this kind is shown at Figure

35. These teeth show the extreme limit of both sharpness of bevel

and degree of pitch to which it is safe to carry " cross-cut" teeth.

They will cut quickly and

keenly, but should they come
in contact with a " knot/1 they

would Qot stand, but break off

or crumble. Too much " hook "

in a tooth is rather a disadvan-

tage than otherwise, unless it is

used on the softest kinds of Fig. 35.

wood, for it will cause the saw

to " bite " and stick, to the great annoyance of the workman. True,

a saw armed with teeth such as shown at Fig. 35, will cut very

rapidly so long as nothing is cut but soft material, but their action

is uncertain, and often unsatisfactory. Most Avorkmen file their

cut off saws with too much of an undercut or "hook," thinking, no
doubt, that such practice enables the saw to cut faster and better.

This is a fault, and should be avoided, for a saw filed with too

much hook and fleam, like the teeth in Fig 35, will not do much
more work, and will require twice the filing that a saw will having

teeth like those shown at Fig. 36.

This engraving shows the true form

and angle of teeth for cutting moder-

ately soft wood, and saws filed cor-

rectly as shown, being fairly set and

having their sides jointed, and line of

Fig. 36. teeth true, will give excellent results.

About six teeth to the inch is the

proper number for hand-saws of this kind, though more or less
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teeth may be used with a fair amount of satisfaction. At Fig. 37
is a portion of a buck-saw blade. The teeth are formed for cutting

soft wood, and when given a good set and made sharp, straight, and
kept well jointed, it will cut green and wet soft wood with a mini-

mum expenditure of

labor. As all back-

saws should be filed

alike when intended for

like purposes, that is,

when intended for cut-

ting hard wood, the

method of filing should

be the same in filing

the finest dove-tail saw as in the largest tenon-saw. This being the

case, it is only necessary to show and describe one example to give

an idea of how the whole series should be treated.

The portion of blade shown at Fig. 38 represents a part of a

back-saw filed for cutting soft wood. This form of teeth will not

make as good work in cutting mitres in soft wood as the teeth

shown in Fig. 30, but will

cross-cut the softer woods

with ease, accuracy and ce-

lerity. Let me again caution

the young workman about

permitting his saws to get

" kinked," crooked on the

edge, or the teeth to become
irregular in size. Good re-

sults can never be obtained from a saw indifferently filed and in

bad condition. Back-saws require the greatest care, being thin in

the blade and finely tempered
;
they can not stand rough usage or

bear to be knocked and " flung around " like the ordinary hand-
saw.

I have made the above remarks with a view of inducing work-
men—the carpenter in particular—to care for his saws as much as

he would for his planes, chisels or other tools.

Fig. 37.
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I have now been through the whole domain of the ordinary cut-

off hand-saw, so far as its management is concerned. It must be

understood, that by the term " hand-saw," is meant all saws that

chiefly belong to the joiner, carpenter and cabinet-maker, and in-

cludes rip-saws, hand cut-off saws, panel-saws, and all tenon or

back-saws ; these are all known to the expert as hand-saws ; but

these are not all the saws that mechanics are supposed to possess.

A " kit" is not complete without it contains a bow-saw or web-saw,

a compass-saw, and a pad-saw, or, as it is sometimes called, a key-

hole saw. These latter saws all belong to the same class as the scroll-

saw, and should be treated as such; the compass-saw, however,

deserves a special notice, for in the whole category of saws there is

none so little understood or so badly used. In the hand of a

rough carpenter it is sometimes painful to see the way this useful

tool gets abused. I have seen " wood butchers " purchase these

saws at a cost of, probably, forty or fifty cents each, and use them

just as they came from the maker; they would cut a stove-pipe

hole through a lathed and plastered partition without removing the

plaster, and if a lath nail should happen to be in the line to be

travelled by the saw, no pains would be taken to draw the nail,

and the saw, in consequence, would have to suffer. When this

particular job of sawing was done, the saw would likely be pitched

into a corner, or flung into the bottom of a chest, there to remain

until it was again required for a similar use; but such a thing as

filing it, or keeping it in order, was never thought of for a moment.

Now, the compass-saw is one of the most useful the joiner employs,

and I see no reason why it should be undeserving of as much care

as any other saw he possesses. The blade is strong and stiff, and

the best are ground thin on the back, so that they cut well with

little set, and, when well filed, are much better for cutting out large

scroll work and brackets than the bow-saw. Of course, in this

age of jig and band-saws, it seems out of place to talk of cutting

scroll work and brackets by ha*id, but the practical joiner will

know that even now, in large cities, there is, and always will be, a

certain amount of work that must be done by hand, and surely it

is better to do what we have to do with good sharp tools, and save
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time and temper, especially the latter, than to sweat and tear away
with an old and worthless saw.

I have said this much with the hope that my readers will at least
treat the compass-saw witli as much attention as they would their
hammer or their screw-driver. It would be as well, also, at this
point, to suggest that it is always bad policy to put away a saw
without first filing it, if it has been unfortunate enough to have had
a rub on iron, or is dulled from any other cause; for it frequently
happens that the next time you may want to use the tool, you will
not have any time to spare to sharpen your saw in; therefore, it is

always the better plan to file your saw immediately after it be-
comes dull, or before you lay it aside, and then you are prepared,
in this direction, for anything that may arise.

The web-saw, the compass-saw, and the key-hole saw, as before
stated, should all be treated alike, and as they are intended to sever
wood in every direction in turn—to cross-cut, rip, and cut in every
possible direction, and to do this with efficiency—the teeth require
to be different than those intended for either cross-cutting or rip-
ping. It is evident, then, that a tooth must be formed that will

partake of the nature of both kinds of teeth. This is nearly ac-
complished in the form of teeth shown at Fig. 39. The size of
tooth shown is about

right for
.
cutting soft

wood; they should be

much smaller for hard

wood, and somewhat

smaller for woods of medium hardness. It will be noticed that the
teeth, as shown, have square backs, and are beveled only on the cut-
ting edge; they have also a goodly allowance of "hook" or pitch.

These are things that must be observed when filing this class of
saws.

Jig-saws and band-saws should always be filed as shown in

Fig- 39-

Web or bow-saw blades, compass-saws, pad or key-hole saws,
band-saws, and all narrow saws, no matter what the material to be
cut, should be ground thin on the back, so as to require but very
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little set The bevel on the cutting edge of the tooth should be

short and regular, and the pitch of the tooth should be a little less

than a right angle.

So far I have dealt altogether with cross-cutting saws, and saws

intended for cutting scroll work, and it is now in order to take Up

the subject of rip-saws.

It is astonishing to find how few otherwise well-informed me-

chanics know how to put a saw in good working order, or can file

a saw on correct principles. It has been shown, in the foregoing

pages, (hat a cross-cut saw, to be effective, must sever the fibres of

the wood at two points, or, in other words, it must make two

grooves in the wood and cut them so deep that the centre between

the grooves fall out with the reciprocating movement of the saw.

With the rip-saw the case is different ; the teeth should make but

one groove, which necessitates the teeth being filed square across or

at right angles with the blade of the saw ; this permits each tooth

to strike the wood with its whole width, and acting upon it nearly

the same as a small chisel would. Indeed, if we consider the teeth

of a rip-saw as a series of small chisels, acting immediately one

after another, we may form some conception of the working prin-

ciple that should govern the formation of the teeth. Each tooth

of a rip-saw—no matter whether it be a hand, mill, or circular-saw

—

should act on the wood to be sawn as a chisel ; therefore the nearer

the tooth conforms to the shape of a chisel on its cutting point, the

faster and easier the saw will cut ; but to make a tooth in a hand-

saw assume the shape of a chisel while sawing is not a very easy

task, though a near approach to it is reached in the teeth shown at

Fig. 40. A saw filed like this would be perfection itself, so far as

cutting of soft wood
was concerned, but —— .

—
1

the fine point of the C /

tooth, and its deli-

cate structure gen-

erally, renders its Fig. 40.

use inapplicable for

general purposes. The difficulty, too, of filing a saw of this kind,
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would militate against its general adoption, even if it could be made

to do general service. The form of teeth shown at Fig. 41 has been

proved to be the best for hand rip-saws, combining, as they do, a

near approach to the chisel point, and a strength of tooth at the

base that is impossible in any other form of tooth.

A saw having teeth this shape, and in good condi-

tion as regards sharpness and set, will do good

work and a great deal of it when in competent

hands, in a short time; and will cut either hard,

medium or soft woods with tolerable ease and free-

dom. The teeth have a considerable hook or

pitch, and as before stated, the more hook the

nearer the approach to a chisel point and the better

adapted for cutting the softer woods. In filing,

the file should be held square across the saw in

every direction, the back of the tooth should be

filed square also, as it is the back of the teeth that

leads the saw in a measure through the stuff.

Rip-saws, as a rule, require but little set, unless the

stuff being cut is green and soft, still a little set is

always necessary.

When a rip-saw is designed for cutting hard

Fig. 41. wood only, it might be filed with a little fleam, as

shown at Fig. 42, though the backs of the teeth

should be left square. This cut also shows the set in an exaggerated

form. It will be seen that nearly the whole thickness of the tooth

is set overhanging; of course this is too much under any circum-

stances, but the figure gives an idea of the position of the teeth

after being set. Avoid giving too much set to any saw, as the

greater the set the less work the saw will perform in a given time,

and will require a greater amount of labor to do it, and make a

greater waste of material, and ending with very unsatisfactory

results.

Here, again, let me caution the workman about keeping his

saws straight on their cutting lines and true on the sides of the

teeth. These precautions are more necessary on rip-saws even
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than on <toss < nit saws, for if the teeth are unequal and irregular in

a rip-saw, it will "jerk" and " catch," and "stick" in the wood

Fig. 42.

until the operator is exhausted with useless attempts to make head-
way through the hoard or plank he is sawing.

Fig. 43 exhibits a saw that is much too fre-

quent. There are hundreds of carpenters and

joiners that will work with a saw furnished with

teeth of this sort, day after day, and feel satisfied

that they are doing the best that can be done

with a rip-saw. The action of the teeth shown
is more like that of a scraper than of a cutter; the

teeth sknply pound and jam off the sawdust, instead

of cutting the stuff to be removed smoothly into

chips or shavings. A workman will not do more

than half as much work with a saw filed like this,

with the same amount of labor, as he will with a saw

whose teeth are filed like those shown at Fig. 41.

Indeed, a man who uses a saw regularly, with teeth

like those shown at Fig. 43, may be likened to a bear

possessing " more strength than knowledge." Give

these teeth more u undercut " or " hook," and

"presto," the change is wonderful. Fig. 43c .
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PART V.-MISCELLAKEOTIS SAWS.

[IIS work is intended for the operative mechanic who
uses hand-saws, but it frequently falls to his lot to file

saws that do not exactly come under the term of hand-

saws. These saws may be for his own use or for the use of

men employed in other trades ; and to meet this event, it has been

thought proper to give a few remarks and hints on the care and

management of other saws than those discussed in foregoing pages.

The two-handed cross-cut is frequently used by carpenters in

cutting timbers for floors, roofs, bridges and trusses, and should be

kept in the best of order for the purpose. Fig. 44 shows one of

the better class of these saws; it is armed with the M tooth, and

will do good service when properly filed and set. The maker

says of it :
" It is greatly preferred in some sections of the country,

and can be easily kept in order if filed according to directions,

when so many of the fast-cutting saws of the present day must

lose their shape and cannot be kept in order. In filing this

saw, the round-edge mill-file should be used, and by pressing

a little downward as well as sidewise you keep the tooth

at all times in the same shape it leaves the factory. Attached to it

will be found our new patent cross-cut handle, which is at once the

most simple and complete detachable handle now in use. Place

the end of the saw-blade into the slot in the casting, then drop the

pin or rivet into its position, and a few turns of the wing-nut secures

the handle immovably to the saw. Although the pin is quite loose

when the handle is detached from the saw, it is by a simple con-

trivance secured in its place, ready for use, an advantage which will

be fully appreciated by all who use the saw."

Fig. 45 shows how this saw is filed. It will be noticed that

the bottom of the gullet is semi-circular; this gives a greater

clearance for chips and sawdust. Figs. 46 and 47 show two
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forms of the M tooth, with the

angles of pitch, the set and angle

of cutting point. The gullets of

these examples are square bot-

tomed, which is objectionable, as

they do not give clearance enough,

and the saw is apt to crack or

break at the angles of the gullet.

Figs. 48 and 49 show two other

examples Of odd shaped teeth.

Saws with teeth similar to these

were made by a firm in Middle-

town, N. Y., some years ago, but

I do not know whether they are

manufactured now or not. Holly,

in his excellent little work, says,

in speaking of this saw :
" This

saw is constructed on common- ^

sense principles." They may be ^
termed American saws, for, from

the evidence before me, I find

them to be of purely American

origin. They do splendid work,

and a great deal of it in a short

time, and, taken as a whole, they

may be accepted as a success, not-

withstanding the expense and care

in keeping them in order. The

two fleams, a, penetrate the wood,

and are followed by the hook, b,

which, after producing small chips

or shavings, carries them along

and discharges them below the

timber. The action bears some

resemblance to a carpenter's dado

plane, only it cuts in both direc-
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tions. These saws will work with freedom and smoothness in the

hands of skillful and care-taking workmen, but
in the hands of the inexperienced they soon
get out of order and become unmanageable,
and consequently get a bad name. The cutting

chisels, a, are filed up square, and the hooks
Or scraping tools arc left somewhat shorter,

that too much stuff may not be cut out at

once. After all the teeth have been made to

the proper length, the cutting teeth are filed

beveling, so as to bring them to an edge at

the point of the tooth only. This must be

will be made too short for service.

Teeth of another sort are shown at Fig. 50. These are called

Fig. 45.

done with care, or the tooth

ANGLES BO 8c H-7 SO &60

Fig. 46 Fig. 47.

Fig. 48. Fig. 49.

the half-moon or crenatc teeth. This form of teeth is often used in

South America for cross-cutting green timber after it has been felled,

and bears some resemblance to the old-

fashioned English pruning and grafting

saws; they cut very well, but rather slow.

^ y ^ The peculiar quality of this saw is its gul-

Fi'g. 50. let, which gives it an excellent clearance,
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Fig. 51 shows a saw with gullet or briar teeth. The term ap-

pears to have originated from the fact of the face of one tooth

being continued to the back of the following, forming a large

hollow or gullet. In gullet teeth, the angles of the faces depend,

in a measure, upon the nature of the work they are intended to

perform. Fig, 51 is especially applicable to ripping medium

Fig. 51.

woods, whereas, if the teeth approached more to a perpendicular

form, it would be better adapted for use in hard woods. Teeth for

hard wood should not be very deep, nor have excessive pitch or

hook, as it is called, as [hey will tend to hang or draw themselves

into the wood and stick fast. The angles for soft wood may be

more or less acute, in proportion to the softness.

Fig. 52 shows a very good form of tooth ; it will do good service

in good hands, but it will never become general, on account of the

Fig. 52.

time and skill required to keep it in order. It is called the " par-

allel bottom tooth,"
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Fig. 53 shows what is termed a " parrot-bill " tooth; it is very

imperfeet in its structure, and cannot be relied upon to do good
work. Its greatest fault is that it will not keep its set; it can only

be used in soft wood, and then only with uncertainty as to its action.

Although I have shown a number of odd forms of teeth, and the

manner in which they are filed, I do not recommend them for

general use. Doubtless, most of the forms of teeth shown in this

Part will cut faster and with greater ease than the old fashioned

"hog-tooth" form, but I very much doubt their staying powers; and
the care, time, and skill required to keep them in good condition

will always weigh so heavily against them that the old forms of

teeth will always hold their own against all comers. With an ex-

Fig. 53.

perience of over thirty years in these matters, and a peculiar knack
for observing men and things, the writer has come to a conclusion,

in his own mind, that those tools which are simple in construction

and easily kept in good condition, are the ones best adapted for

general use. It is true that delicate and complicated tools may,
and will, do more and better work than the more primitive ones,

but it is only in the hands of the skilled that the results are satis-

factory, and, we may add, the scarcity of very skilled workmen has

become proverbial.

The writer's advice to the student is to stick to the old forms of

teeth, for so far as he knows (and his experience is somewhat ex-

tended), they give, on the whole, the best satisfaction, both as to

quality and quantity of work produced. Under very favorable cir-
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cumstances it is possible to do more and better work with some of the

fancy forms of teeth ; but when the extra time required for filing and

setting is considered, and the uncertainty of their action counted,

there can be no hesitation in deciding in favor of the old forms cf

teeth. True, the saw, as yet, is a very imperfect tool, and, in its

present shape, must always remain so ; but it is possible that it may
be made much better than it is; so far, however, there has been little

or no improvement in the shape of teeth for hundreds of years. It

must be understood, however, that I am not now speaking of the

inserted tooth ; for if we are to have a perfect saw, it is in that direc-

tion we must look for it.

A great variety of forms of teeth have been introduced to the

public of late years, and palmed off as being something new and

original, when, in fact, they are as old nearly as the saw itself. A
copy of a work published in Germany many years ago, is before us.

in which nearly every kind of saw-teeth known to the writer is

found, and, strange to say, many of the teeth represented in the

work are the same as some of those patented in this country within

the last twenty-five years. Though invented and used many years

ago, these odd-shaped teeth have fallen into disuse in the countries

where they originated, thus proving that they were not adapted

for general purposes.

The cutting qualities of a saw depend very much on the manner

in which it is set, for it is self-evident that the projection of any one

tooth beyond its proper limit will cause the surface of the material

acted upon to be rough and deteriorated in proportion. Moreover,

the saw will be apt to run or deviate from a straight course ; it draws

into the stuff, and will be sure to cut most rapidly on the side most

set. The true criterion of sharpening and setting is the perfection

of the angular groove, formed by the two rows of teeth points on

the cutting edge of the saw, as before shown; and no matter what

may be the style or shape of teeth, this fact must always be borne

in mind that all the teeth must be regular, and the angular groove

perfect, or the results will certainly be unsatisfactory.

At Fig. 54 is an old style of peg- tooth. This is designed for a

double cross-cut saw; it cuts both ways, and will do pretty good
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service, and furthermore, is easily filed and set. For hard wood,

the teeth might be a little shorter, thus making the points assume

Fig. 54.

a less acute angle. The set of the saw is also shown. Fig. 55 is

also intended for a double cross-cut; it is an improvement on Fig.

54, inasmuch as it is adapted for both medium and hard woods.

Both these examples require flat files to sharpen them, but almost

any person who knows the use of a file can sharpen these kinds of

saws if they but try intelligently.

Fig. 56 shows teeth suitable for a cross-cut saw, adapted for

Fig. 55.

cutting either soft or hard wood. A saw with teeth like these will

not cut very rapidly, but it will be certain in its action, and will

stand a great deal of wear and tear. The second diagram shows

the set suitable for the saws represented,
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A knowledge of the principles involved in filing the following

saws may prove useful to the wood-working mechanic, as some-

time or another he may be called upon to file and put in order

similar ones.

Fig. 57 shows the teeth for a hack-saw, a tool designed for cut-

ting brass or iron. The teeth should be fine and filed square

* x ^ ^—

^

Fig. 56.

across; and the backs of the teetli should be filed square also. The
teeth must be jointed all to one length and filed up to sharp

points, and must stand square out on the edge of the blade.«! »:,::

b

:z "::«':,;:;::

^^^^Hii^^HHBHHBHHH&i sides, as the edges left

Fig
-
57

' on by the file help the

saw to cut the metal. I have seen a piece of an old scythe do good
service as a hack-saw when the latter was not at hand. The edge
of the scythe was nicked with a cold chisel, or the teeth formed

with an old file, and the results obtained from using the impromptu
saw were quite satisfactory.

A hack-saw is simply a very thin file with the cutting teeth all on
one edge.

The butchers'-saw has some resemblance to a hack-saw, and the

filing and general treatment are nearly about the same. There is

one very important difference however, as may be seen by compar-

ing Fig- 5 8 wilh FiS 57> and that is the difference of width of teeth
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at their bases. In Fig. 58 the the teeth are much wider; indeed,

they are intended to be equilateral ; this gives the pitch of the teeth

an angle of sixty degrees, front and back. To work well these

saws must be well jointed and filed square front and back.

Although the saws used by surgeons arc chiefly intended for cut-

ting bone, the manner of filing and treating them is something dif-

ferent than for butchers' saws, which are also intended for bone

cutting. This is owing to the fact that the human bone in a live

RBSS^ hard and brittle as the

WMwBffiBMHWwWWWalM bones usually operated
°8, on by the common

butchers'-saw. Being softer and somewhat porous, the living

human bone requires a saw with a little more pitch and a more

acute bevel than is wanted in a butchers' saw, and it should be

filed and jointed with the greatest of care, every tooth being on a

line, and the sides should be jointed so that every tooth will be in

line at every point on its cutting edge. Fig. 59 shows the shape

of teeth; it will be noticed that they resemble teeth filed for cutting

hard wood, as shown at Fig. 30. The number of teeth required in

these saws may be anywhere between twelve and twenty-four to

the inch, but there appears to be a preference for saws having about

sixteen, though, of course, there are saws that will require teeth

much finer than this, but they will rarely, if ever, be brought to the

notice of those for whom
this work is intended.

Saws intended for cut-

ting combs are made

so different to other

saws that it is scarcely necessary to introduce them here at

all; however, a brief description may not be out of order.

The blades or plates of these saws are made of thick steel,

and are ground away on one side and edge until the blades are the

thickness of the notches in the comb. These saws are generally

set in the wooden stock which forms the handle. Two grooves

are made in the block, and the blades are inserted and then wedged
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in solid with wooden wedges. One blade is left a little wider than

the other, so as not to strike the edge of the comb at the same time.

The division between the plates regulates the distance between the

teeth of the comb. The form of the teeth is something like that

used in the hack-saw, but may have a slight bevel on the cutting

edge.

For cutting ivory, teeth like those shown in Fig. 57 are mostly

employed; sometimes, however, the teeth may be formed like

those in Fig. 58, and a slight bevel given to the cutting edge. Saws

for this purpose are nearly all web-saws and held rigid in a frame of

either wood or iron. Circular saws, of course, are an exception to

the general rule. Most of the ivory used for piano keys and like

purposes, is cut into thin strips by small stiff* circular saws. The

inlays made with ivory, ebony, brass, silver and gold are cut with

fine narrow saws having teeth formed like those in Fig. 57.

Work of this kind is mostly done now by aid of the modern scroll-

saw, most of which are supplied with saws that have teeth adapted

for the purpose.

The mode of using saws for metal is the reverse of that for wood

;

as for metal, the motion should be slow and the pressure somewhat

considerable, and the necessity lor each of these conditions increases

with the increasing hardness of the material. The saw should in all

cases be lubricated with a little grease of some kind, and the back

strokes should be made without pressure on the blade, but the saw

should not be raised from the bottom of the groove. The blade

should, in all cases, be kept well strained in the frame ;
this will

enable the operator to work with greater ease and exactitude.

It was not originally intended that anything regarding machine-

saws should be discussed in this work, but T feel the necessity of

having something to say on the subject, for nearly every wood-

worker nowadays, in the course of his daily occupation, finds it

necessary to know something of the jig-saw, band-saw, or small cir-

cular-saw. The same laws that govern the cutting qualities of a

reciprocal or rectilinear saw hold good in the other saws.

Jig-saws are rapidly falling into disuse ; the band-saw and dupli-

cating machines do the same work with greater ease and speed.
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Whatever I have to say of jig-sawing can be said in a few

woids.

In setting up a jig-saw choose the most solid part in the build-

ing, over a post, pier or timber; if on a ground floor it should be

set on solid masonry or piles. If you are obliged to put the saw

on an upper floor, use a counter-balance equal to three-fourths the

weight of the movable parts; this device will throw the vibration

on a horizontal plane. When a jig-saw is set on solid masonry no

counter-balance is required, as it is better to let the vibration fall

vertically on the masonry. It is not wise to drive jig-saws at

too high a speed, as the wear and tear of the machinery will more

than balance the gain in speed of sawing.

Nearly every person who has seen a practical hand at work with

a jig-saw feels convinced that it must be a simple matter to run one;

this, however, is a great mistake, for men who may be the best of

workmen in some branches may make the poorest jig sawyers, and

it has long been known among the " knowing ones " that to make a

good sawyer requires a special faculty, and the gifted ones are not

over numerous. The man who has this " gift " scarcely knows how

he follows the lines ; he appears to do so by intuition and without

effort, and depends on this natural gift instead of acquired skill.

Sometimes men who have the greatest difficulty in learning other

branches become experts in scroll-sawing almost immediately, and

when this " faculty
n or " gift " is discovered it should be encour-

aged, and it can be done with profit to the employer and em-

ployed.

Saws for scroll-cutting should possess an intermediate form of

teeth, neither pointed, as for cross-cutting, nor square, as for ripping,

but of a shape partaking of both, as they will have to cut at all

angles of the grain, and should be in a hook form.

Saw-blades that are narrow are incapable of withstanding much

back thrust, and should always be filed so as to lead into the wood.

The saws should be beveled back from the teeth, and should be

evenly ground.

It is reasonable to suppose that changes will soon take place in

the style of wood ornamentation, or that other devices will be in-
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vented that will in time do away with the necessity of employing

jig-saws. Their use is now almost restricted to perforated work in

the bust shops, and even their use in this branch of work, let us

hope, may soon be superseded by rotary or other equally effective

tools.

Fig. 60 shows a very good example of Jig-Saw. The saw is

held taut by spiral springs placed in the hollow cylinders shown

at the top of the engraving.

There are a great many different makers of these saws, each one

claiming some particular improvement, Doubtless, many of them

possess distinctive fea-

tures that are improve-

ments over the corres-

ponding parts in others,

but on the whole the

difference between them,

when costing about the

same, is very little.

Perhaps, since the in-

troduction of wood-

working machinery, no

tool has so rapidly

gained the favor of

builders and those in-

terested in the various

manipulations of wood,

as the band-saw. This

is not to be wondered

at when it is considered

that the advantages

over the old style re-

ciprocating saw are so

many and so obvious.

The future of this class

of saw is hard to predi-

cate. Judged upon general principles, and by the laws that govern

Fig. 60.
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sawing, one is at once led to conclude that it must supplant every

other method, and nothing but insurmountable mechanical diffi-

culties can prevent its becoming the standard saw for every kind of

use. Analyzing the principles of its action, it may be said to have

a blade of superior thinness, capable of tension in varying degrees,

moving in right lines through the material at a speed that is almost

unlimited, and can exceed that of circular saws, operating, too, by

machinery, consisting only of rotating parts, and of the most simple

construction, the sawdust all carried down through the timber, offer-

ing no obstruction in following lines. Add to this the peculiar adap-

tation of the band-saw to curved lines, and its advantages cannot be

over estimated. The speed of sawing, or the cost of sawing, which

is much the same thing as the movement of the teeth, is with the

band-saw almost unlimited. Its performance, contrasted with re-

ciprocating saws for cutting plain sweeps or scroll-work, shows a

gain of time or cost of three to one, with the important advantage

of being easier to operate, and much more popular with workmen.

T. Richards, in his " Operator's Hand-Book? from which I have

freely drawn, says, " As a matter of interest to the reader rather

than to convey useful information, we will mention that although

it (the band-saw) has gone so rapidly into use in the nine years

past, the machine was invented in 1808, by William Newberry, of

London, England—not only invented, but built in a good, practical

working form, as drawings and descriptions yet in existence fully

attest. Considering its present importance and extended use, it is

hard to realize or believe that a machine of the kind should lie dor-

mant for more than sixty years after its invention."

The fear of breaking blades, or the inability to manufacture them,

seem to have been for forty years or more what deterred people

from using the machines. This trouble has been overcome, and

band-saws, of good quality, will do as much cutting as other saws,

measured by their value or cost. Joining the blades, from being

regarded as the next thing to impossible, has become so simple a

matter as to be performed in every shop, and almost by any person.

At Fig. 61 is shown a Band-saw, arranged to cut bevel

work. These saws are manufactured in New York. They can be
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made to cut vertical or inclined. They are excellent for some
purposes.

Small circular-saws for wood-working factories, whose diameters

range from six to eighteen inches, are known to every wood-worker
in the country, and therefore need no description here, though a

few words as to their management may not be out of place.

The first and most important requirement in a saw is, that the

blade shall be perfectly straight and true. That is the foundation

of all good work with any kind of a saw, whether it be a small one
that will hardly go through an inch board or

the largest saw made. If the plate is crooked

or Sprung in the least, there is trouble sooner

or later, and no setting or filing can ever

remedy the defect of a warped saw-plate.

Taking it for granted that the plate is per-

fectly true, the next thing is to have it as near

round as possible, for a saw that is not round
will buckle if it is driven hard, because one
side does cut and the other side takes the whole strain, and, unless
it is thicker than it ought to be, will buckle from the unequal strain

that is put on it. This acts the same on both large and small saws,
but especially so on large thin saws. A large saw, running in a
table without guide pins, is a pt to get out of round, and sometimes
will run both ways, or one piece will bind in the gauge and the
very next one, perhaps, will draw away from it. A great manyare
puzzled to see a sa w bind in one cut and run free in another, but if

they would joint their saw round, and square across, everything
else being right, a saw will run easy every time alike, unless it gets
a little too wan n in the centre. Great care should be taken to
joint a sa w perfectly square across, so that it will draw both sides
alike, for if one side is longer than the other it will draw off on the
longest side. No matter how perfect everything else may be, no
filing will make a saw run well if it is not jointed square across, and
no saw will run well if it is not filed well.

A diamond will not cut when dull. Why should a saw ? A few
minutes filing two or three times a day will save ten-fold the amount
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of time and labor expended in running an imperfect, dull saw, also

making a saving in the power consumed, which, in some mills, is a

very important consideration, and a heavy percentage in the

quantity as well as the quality of stuff cut in a day, month, or

year.

It is a mistaken idea that there is a saving by not taking time to

sharpen the saw. If a saw w as a razor, and the man that works it

was obliged to shave with it, then the saw would be kept sharp. It

is quite as essential that a saw be sharp as a razor, or plane, or any

other cutting instrument, and when proud, or full and sharp, it does

not require one-half the set or power on the same feed.

Every tooth should be filed the same, whether filed fleaming or

square. This applies to saws of all sizes and all kinds. Each user

of small saws has a very decided opinion of his own regarding saw-

filing, but there is only one opinion about having every tooth alike.

No one can ever make a good smooth cut with a saw if one tooth

is filed straight up and the next very hooking, and the next one to

that is half-way between the two others, no two teeth being filed

alike. The custom in a great many places is to keep the saw sharp,

and many think that if a saw is only sharp, no matter what the

shape of the tooth may be, it is bound to cut. I am not fully con-

vinced in my own mind which is the very best way of filing small

saws for light clean work. I have seen saws from ten to eighteen

inches in diameter filed very fleaming, and cutting almost as smooth

as can be planed ; and I have also seen saws from eighteen to sixty

inches, filed as square as possible, do just as good work. One

thing I am sure of, however, and that is, a rip-saw will cut very

much easier filed perfectly square. If any one doubts this, let him

take saws filed both ways, and use them in a machine run by hand-

power.

If one is sawing constantly on clean dry work, he can file his

saw different than he can on job-work, where, perhaps, one piece is

hard oak, and the next spruce, and so on, constantly changing

from one kind of wood to another. In this case he must strike

a medium line, and be governed by conditions. The better way

in such a case is to file the fronts of the teeth perfectly square
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and just give the tops bevel enough to make the outside points of

the teetli a little the longest.

In filing a saw begin at the bottom of the tooth and work up to

the point, so that the pitch of the tooth shall always be kept the

same. There is no use to sharpen the point of the tooth and work
down to the base, for if you do the teeth will be out of shape in no
time, and then the saw will not run straight. The great trouble

with many using bench-saws is, if they bind in the gauge, to drive

the piece through, if possible. Nothing can be more foolish, for

tin' very best saw made may be spoiled in one cut, for it will be

bent over on (lie collar, and will likely be buckled or warped.

The saw gets hot just above the collar, and becomes a trifle

Softer m consequence, and it stretches from this point out to the

run, dishing it more or less. There are but very few men running
bench saws that know much about them. If a saw goes well, all

right, but if there is any trouble they call it hard names, instead of

fixing it. Hard names will not make a saw work smoothly. More
saws are spoiled from carelessness than from hard work

Theory may do something for saws and sawing, but to come
down to a fine thing a person must come into daily practice with

them, taking them as he finds them, and using his best judgment
in every case, and very often then he will find himself at his wits'

end to overcome all the difficulties he meets with. What may be
good lor one saw may not serve another.

If a person using saws, should in the first place see that he had
a good straight plate, and, in the next, see that it was round on
the points of teeth, and square across, and then file every tooth

alike and just the same bevel and shape, and keep an even set in

it, unless he abused it, he would not find much trouble in sawing.

A recent writer* on the subject of saws, says : "The grand secret

of putting any saw in the best possible cutting order, consists in

filing the teeth at a. given angle to cut rap :dly, and of a uniform
length, so that the points will all touch a straight-edged rule without
showing a variation of a hundredth part of an inch. Besides this,

there should be just enough set in the teeth to cut a kerf as narrow

*InLeffers " Mechanical News."
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as it can be made, and at the same time allow the blade to work
freely without pinching. On the contrary, the kerf must not be so

wide as to permit the blade to rattle when in motion. The very

points of the teeth do the cutting. If one tooth is a twentieth of

an inch longer than two or three on each side of it, the long tooth

will be required to do so much more cutting than it should, that

the sawing can not be done well. Hence the saw goes jumping

along, working hard and cutting slowly. If one tooth is longer

than those on either side of it, the short ones do not cut, although

the points may be sharp. When putting a cross-cut saw in order,

it will pay well to dress the points with an old file, and afterward

sharpen them with a fine whetstone. Much mechanical skill is

requisite to put a saw in prime order. One careless thrust with a

file will shorten a tooth so that it will be utterly useless, so far as

cutting is concerned. The teeth should be set with much care, and
the filing should be done with great accuracy. If the teeth are

uneven at the points a large fiat file should be secured to a block

of wood in such a manner that the very points only may be jointed,

so that the cutting edge may be a complete line or circle. Every
tooth should cut a little as the saw is worked. The teeth of a
hand-saw, for all sorts of work, should be filed fleaming, or at an
angle on the front edge, while the back edges may be filed fleam-

ing, or square across the blade. The best way to file a circular-

saw for cutting wood across the grain, is to dress every fifth tooth

square across and about one-twentieth of an inch shorter than the

others, which should be filed fleaming at an angle of about forty

degrees."

Heating spoils saws. Some sawyers will run a saw until it is

tremendously hot, and, to make it worse, they throw cold water on
the side, thus causing sudden contraction on that part of the saw,

and after a few such times, the saw has to go to the factory to be
hammered and put in order, and to come back to meet the same
fate as before. If the saw is round, hangs true in mandrel, is in

line with the carriage, filed square at top and bottom, the backs of

the teeth lower than the points, with the required amount of

spread set, and the teeth kept well chamfered with a gummer, so
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that when the saw runs, only the point will come in contact with

the lumber, then a saw will run free and cool, and there will be no

extra strain on the plate, no heating nor danger.

Before commencing to sharpen a saw, care must be taken that

it is held firmly, or accurate sharpening will be very difficult, and at

the same time the saw file will be soon stripped and worn out

should there be much vibration. For sharpening saws, the files

employed are triangular, flat, round, and half-round, to suit the

various angles and shapes of teeth. A saw-vice arranged to angle

for gulleting or throating should be used; the angling can be se-

cured for null saws by mounting the vice on quadrant joints, or for

circular saws the vice may be of any of the known forms. The

saw will be held much steadier if thin sheets of lead are placed be-

tween the jaws. Teeth set towards the operator should never be

filed at the same time as those set from him, but the saw should be

reversed. Mr. Grimshaw, in his valuable book on saws, says "the

saw file should be held for hard woods 90
0

to 8o° horizontally; for

soft woods 70
0 to 6o°, and less, the vertical angle being halt the

horizontal and less important. First, top the teeth by passing the

file lengthwise over them to equalize their length, bearing harder

on the ends, where there is least wear. File the faces or fronts

before the tops. When the teeth are to be square -file in regular

succession 1, 2, 3, 4; when the file is inclined, so as to give

"fleam," file 3> 5> <) t() right >
2

> 4, 6, 8 to left." Or, in other

words, every other tooth should be filed in order, then the saw re-

versed, and the unfiled teeth taken in their order.

No exact rule can be laid down as regards filing the bevel on the

back edge of the tooth, but speaking generally, the softer the wood

the more bevel should be put on the tooth, and the harder it is the

less bevel. The following points should be borne in mind
:

In

straight cross cut saws the (Hitting is all done by the outside edge of

the tooth, and the more- bevel there is put on the point of the tooth

the deeper it will cut ; care must, however, be taken that it is not

made to cut too deep, as, unless there is ample clearance for the

sawdust, the saw w ill be found to jam and buckle. In cutting dif-

ferent kinds of wood, it is the bevel of the point of the tooth which
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should be varied and which governs the cut of the saw. In cross-

cut saws the cutting edge of the teeth should not have too much
pitch, else they will be found to drag in the cut. After filing a

saw, any feather on the cutting edges of the teeth should be re-

moved by rubbing a whetstone or smooth file over them; this

spreads the cut of the tooth, and does not confine it to its extreme

point. In practice it w ill be found advantageous to have a toler-

able variety of sa ws for different ( lasses of work, and not to make
two or three do duty for everything.

Circular-saws sometimes burst from what may appear as unknown
causes. There can be no doubt, however, when a saw does fly in

pieces from some apparently unknown cause, but that a thorough

investigation would trace the occurrence to one of the following

causes

:

" i. Square corners at bottom of tooth.

" 2. Out of round, with the backs higher than the points, so that

instead of cutting, they scrape the dust off w it h the back.

"3. Undue strain put upon the saw by the plate rubbing against

the timber, causing it to heat, which takes the life out of a circular-

saw."
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PAET VI.-BEMABKS ON SAWS, SETS

AKD FILES.

Bg^Kll

AW-FILES.—Remember that there is no difference what-

ever in the angles of three-sided equilateral saw-files, the

K&SeS bevels of the sides are always the same; there can be,

and is a difference in the cut of files, some being very fine, and

some being very coarse; those that are the finest cut are the most

serviceable for saw-filing. The length and size of the file to be

used are matters that must be left to the judgment of the user.

In making a selection of a file, bear it well in mind that there

are several qualities made ; some file-makers have as many as four

qualities—first, second, third and fourth. The first quality is, of

course, the best, and represents about 75 per cent, of a file-manu-

facturer's product, the other qualities taking up the remaining 25

per cent. Firm names are always stamped on files before they are

tempered, and if, after they are finished, any of them are found to

be poorly cut or badly tempered, the firm name is ground off, and

one of several fancy namesstamped on each file belonging to a cer-

tain quality. Thus if a file-maker should select the word " Jumbo "

for his second-quality files, all of his files which are too poor for the

first quality and too good for the third have "Jumbo" stamped on

them. First-quality files only bear the name of the maker, while

fourth-quality ones generally bear no name at all, and are seldom

seen and more seldom sold. When you have thought of all these

things, ask the dealer for a first-quality file, bearing the name of

some well and favorably known file-maker—one that you have

heard of yourself, if you ever heard of one. Select the heaviest file

you can get (if there is any difference in the weight of them), for a

heavy file is generally truer than a light one of nominally the same

size, and is better for recutting, a recut file, by the way, being just
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as good as a new one. Take the file to the light and hold it in a
horizontal position, the point of it toward you. The teeth of the
file will now be pointing toward you, enabling you to detect easily
any and all imperfections that a bad file is heir to. If the confor-
mation of the teeth is irregular or uneven, or if the color of the file

is not uniform, let it severely alone. A spotted or mottled file de-
notes unevenness of temper. If, on the other hand, the file pre-
sents a clean, white color, it denotes that the temper of it is hard
and even throughout

j and if, besides this, it has regular and perfect
teeth and bears the maker's name, you may rest assured that it is an
excellent file. The best files are tempered at a low heat. Files of
certain sizes and numbers made since the ist of June, 1882, are of
uniform weight, the file-manufacturers of the United States having
agreed upon a standard of weights and sizes.

A poor file is a most worthless article
;
yet it is astonishing how

many such are manufactured; and why?—simply because inferior
stock is used. Many saws are made from worthless steel, butsome
files are made from even worse material. They have been known
to be made of iron and case-hardened. It is impossible for such a
file to be of any service, even on a poor saw. Then what chance
would it stand on one of the best saws ?

Before using the file see that you have a decent handle for it.

It is a waste of time, labor and money to attempt to file a saw with
a file having no handle or a handle that is ill-shapen and that will
not stick on the tang of the file. The filer should supply himself
with a number of good handles, and see to it that they are the
proper size and shape.

Circular Saws that are Not Circular.—When a saw is

not round the defect may be corrected by adopting the following
directions

: Take a piece of grindstone or a cobblestone and hold
it against the points of the teeth while the saw is revolving, and
thus reduce or wear down the most prominent teeth; or a piece
of red chalk may be held against the points, which will mark
them in proportion as they are long or short. The long teeth
should then be reduced by filing.
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To BECOME an EXPERT Sawyer.— i. Thoroughly study your
saws, their motors and attachments.

2. See that both the machinery and saws are in good order. A
man cannot do the best work when he is in ill-health, neither can
machinery do the best work when it is in ill-repair.

3. Bear in mind it does not follow because one saw will work well
that another will do the same on the same mandrel, or that even two
saws will hang alike on the same mandrel. On the principle that
no two clocks can be made that will tick alike, no two saws can be
made that will run alike.

4. It is not well to file all the teeth of circular-saws from the
same side of the sa w, especially if each alternate tooth is bent for

the set, but file one-half the teeth from one side the saw, and of the
teeth that are bent from you, so as to leave them on a slight bevel

.
and the outer corner a little the longest.

5. Never file a saw too sharp or too acute under the teeth, but
on circular lines, as all saws are liable to crack from sharp corners.

6. See that each tooth will do its proportional part of the work,
or if a reciprocating saw, keep the cutting points pointed on a

straight-edge.

7. Keep the teeth of your saws so that they will be widest at

the very points of the teeth, otherwise the saws will not work satis-

factorily, the tendency of all saws being to wear narrowest at the

extreme points.

<X. The teeth of all saws should be kept as near a uniform shape
and distance apart as possible, in order to keep a circular saw in

balance and in condition for cutting.

<)• And lastly, never crowd your saw, feed regularly and with
such speed that the saw will always work free and clear.

Speed or ( Iirculak Saws.—The speed of a saw is reckoned on
the distance that the line of teeth travels in a given time. Circular-

s.iws run, under ordinary circumstances, from 8,000 to 10,000 feet

per minute, or nearly 200 times faster than a hand-saw, which
makes about too feet in the same time, only being at work on the

downward stroke for a distance of 50 feet. The following table

shows the speed of four sizes of circular-saws. It will be noticed
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that the smaller the saw the greater number of revolutions per

minute will be required to make up the necessary speed:

Size. Rev.per min.

8 inch 4,500

12 " 3,000

16 " 2,222

20 " 1,800

The speed of circular-saws for cross-cutting can be increased

with advantage 1,000 feet beyond those used for ripping, say to

10,000 feet per minute. The difference in the cutting action of

the two kinds of saw-teeth will readily account for the.necessity of

this increase in speed. In the case of a ripping-saw, the action is

chiefly a splitting one, the saw-teeth acting like a series of small

wedges, driven into and separating the longitudinal fibres of the

wood, while with the cross-cutting saws the fibre of the wood which

has to be severed across the grain, is comparatively unyielding, and

the teeth of the saw meeting with more resistance, makes it

necessary to have the teeth much more upright and more acute

or lancet-shaped in their form than for cutting with the grain.

One rule the operator should always follow, and that is never to

cut with a circular-saw stuff that measures more than one-third its

diameter. The manner in which a circular-saw is hammered has
much to do with the speed at which it can be run, and often when
a saw becomes limber and " runs," it is the fault of the hammering
instead of the speed. When slack on the periphery it will not
stand speed, and becomes weaker and bends more readily when in

motion than when it is still ; on the contrary, if it is properly ham-
mered, a little tight, as it is termed, on the periphery, it becomes
more rigid when in motion up to a certain limit. The theory of

this is that the steel is elastic, and is stretched by the centrifugal

strain in proportion to the speed, which is greatest on the line of

teeth, and diminishes to the centre.

If saws evince a tendency to spring and a want of rigidity, have
them rehammered at once before changing the speed in an en-

deavor to remedy the defect.
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Cutting wood is somewhat similar to cutting iron ; hard wood
cannot be cut at so high a speed as soft wood. Anyone who has

had experience in working oak, maple, mahogany, rosewood,

lignum vitae, or other hard woods, will have noticed that a high

speed soon destroys the cutting points by overheating.

In sawing very hard wood the speed of both the saw and the

feed of the wood should be reduced, the former about one-quarter

and the latter one-half or even less. Most circular-saws may have

the feed varied from 5 ft. to 60 ft. per minute, according to the

nature of the wood to be operated on. It may be taken as a rule

the higher the speed at which a saw runs, the fewer teeth are re-

quired, the cutting action of the saw becoming more and more con-

tinuous, and I am inclined to think that some of the circular-saws

made in this country, for sawing soft wood especially, contain too

many teeth ; thus more power is consumed without a correspond-

ing increase in the cutting action of the saw— in fact, in some cases

it is considerably less, as owing to the number of teeth the throat

or dust space is insufficient to allow of the instant escape of the

sawdust. One important thing in the manufacture of circular-

saws, and, in fact, all kinds of saws, is that for hard wood much
less set in the teeth \\ ill answer. A saw that has the set made a

trifle more than the thickness of the plate, will do more and better

work on hard wood than a saw having a set nearly twice the thick-

ness of the blade.

Speed of Reciprocating or Jig-Saws.—The cutting and feed

speed of these must necessarily vary according to the size and

nature of the wood being sawn and the construction of the machine

in use. The usual speed these saws are made to run is about 300

strokes per minute, more or less, according to the length of stroke,

making the average stroke about eight inches. I have seen jig-

saws, however, run considerably faster than this.

Where high speeds are attempted the bearings should be of in-

creased length, the various working details very accurately finished,

and all revolving parts carefully balanced ; the moving parts

should combine strength with lightness, as far as possible, and un-
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less all these points are borne in mind, high speeds will, without

doubt, end in disappointment to the users of these saws.

The speeds of the various machines should be kept as equable as

possible; ample motive power should therefore always be em-
ployed. In arranging the pulleys for running any kind of wood-
working machinery, to obtain the correct amount of speed an allow-

ance of about 73^ percent, should be made for slip • this, however,

should be increased if the belts are run in a vertical line or at short

centres.

The speed of the feed may be varied according to the nature

of the wood being sawn. For very hard wood a feed of 6 in.

per minute is suitable, whilst for very soft wood as much as 30 in.

may be cut in the same time; it is a great mistake, however,

to force the feed, as the sawdust has not time to escape, and
the saws become choked and buckled, and run out of line. I

take it that in all kinds of sawing it will be found better and
more profitable to do a fair amount of sawing thoroughly well

than to do an increased amount badly.

These saws should be ground thin on the back, should have a

medium set, and be filed for cutting the various woods, as shown
in Fig. 39.

Band-Saws.—The working action of a band-saw, is, generally

speaking, similar to the working action of a circular-saw, continuous.

Owing chiefly to the thinness of the gauge, the small area of the

blade which operates on the wood at one time, and the constant

cooling action which is going on, as the saw passes through the

air, a comparatively small amount of heat is engendered ; the saw

therefore can be run at a considerable speed without detriment.

On machines in which the saw-wheels are of small diameter,

say below 36 in., and where the arc of contact of the saw on

the wheels is necessarily more acute, the speed of the saw-blade

should not much exceed 4,500 feet per minute for all ordinary

kinds of sawing. With saw-wheels above 36 in. diameter this

speed may safely be increased up to 6,000 feet per minute; this

is, however, on the supposition that the top wheel is of the lightest
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construction, and mounted elastically, /.<?., has a spring or other

adjustment to allow for the expansion or contraction of the saw-

blade, but no good machines are now made without this.

There is no advantage in running band-saws beyond 6,000 ft.

per minute, as the breakages are increased without any correspond-

ing gain. As most of the work of a band-saw is fed by hand, and
is sometimes intricate, it cannot in any case be advanced through

the saw at a greatly increased speed.

In sawing hard woods, the speed of the blade should be, but

rarely is, reduced
;

for sawing very hard wood or ivory one-sixth

the ordinaiy speed will be sufficient; for sawing iron the speed

should be about 250 ft. per minute.

As 1 have before stated, the band-saw was invented and patented

prior to the year 1808, by one Newberry, of England, but it fell

into disuse owing to the fact that no saws suitable for the purpose

could be obtained, and it was not until the introduction of crinoline

by the Empress Eugenie, that blades could be made.

The cane used at first for making hoop-skirts soon proved to be

too heavy and clumsy, and steel wire Avas substituted. This also

was found to be; too clumsy, as it had too much horizontal section.

Finally all these difficulties were overcome by the invention of

means whereby steel could be made as thin as ribbon and of almost

any reasonable length. This invention was further improved on by
M. Perin, of Tans, France, who eventually turned his attention to

the manufacture of band, or ribbon saws, as they were once called,

and perfected them SO as to render their use profitable. Thus we
see that a woman's fan< v was the cause of bringing into use an in-

strument that bids tan to crowd out of all our wood-working fac-

tories the clumsy, dangerous, and unscientific circular-saw.

For many years, Messrs. Perin, Panhard & Co., of Paris, France,

have had almost the exclusive trade in this class of saws, but lately

I have seen band saws made in this country that were equally as

good, in many respeds, as the imported blades—and much
cheaper.

The same rules that govern the form and set for jig-saw teeth

hold good with band-saws.
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The greatest objection to a band-saw is that it cannot be used

for cutting inside work. Some workmen saw clean through the

stuff to get at the inside, when the nature of the work will admit of

such treatment without weakening or injuring the design. Strips

of the same kind of wood as the design are firmly glued into the

saw-kerfs when the work is completed. Of course, this method of

reaching inside cutting can only be adopted where the design is

not intended to bear any strain. There have been many devices

suggested for separating and joining band-saws, but most of them
are unavailable or impracticable. A device, however, has recently

been patented which enables the operator to separate the saw, pass

it through a hole bored in the wood and join it again, in less time

than it takes to disconnect the blade of a jig-saw, pass it through

the wood and connect it again to the machinery. This arrange-

ment gives the band-saw an important advantage over the jig-saw

in its own special province, as it renders it possible for much
thicker material to be sawn than could be done with the jig saw,

and the work will be better done in less time.

The junction of the two extremities of the saw is effected by
means of a hook or interlocking joint. A portion of the saw near

each extremity is reduced in thickness in such a manner that, when
the two ends are laid together, the two combined do not exceed

the thickness of the remaining part of the saw. Portions of the

back and front of the extreme ends are also cut away so as to leave

narrow tongues at each extremity of the saw, and these tongues are

provided on opposite sides relatively to each other with snugs or

hooks. In the thin portions at the extremities of the saw there are

formed, at equal distances from the tongues, two longitudinal slits

or openings, presenting bevelled or inclined surfaces at the edges

nearest the ends of the saw, corresponding exactly to the snugs on

the tongues. The opposite edge of each opening is also bevelled

or inclined, but at a much more acute angle, so as to form a re-

cess in the side of the saw for the reception of the extreme end of

the corresponding tongue, which is suitably reduced in thickness

towards the extremity, in order to enable it to be well within the

said recess.
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In order to set up the hand-saw, that is to say, to join the two

ends together, the two tongues are introduced simultaneously into

the two corresponding openings, and the ends of the saw are

pressed together laterally in such a manner as to cause the snugs on

the tongues to engage

with or hook on to the

bevelled edges in the

openings, and the thin

ends of the tongues

thru lie in the inclined

recesses in the sides of

the saw. When the parts are in this position the two extremities

of the saw cannot be separated either by a considerable strain in

the direction of its length or by a diminution of the tension.

In order to disconnect the ends of the saw, it is simply neces-

sary to separate the hooked and bevelled edges by applying lateral

pressure, and at the same time drawing the ends apart in opposite

directions.

Aids to Saw-Filtng.—The following illustrations and descrip-

tions show some of the aids to saw filing in general use.

For filing hand saws thousands of workmen adhere to the time-

honored custom of using wooden clamps, and holding the saw

and ( lamps between t he ja u of the bench-screw. Doubtless, this

is a read) and economical method and will always obtain in some

localities. Fig. 62 shows a saw and clamps ready to place in the

grip of the bench screw.

These clamps ma)' be made of pine,

but had better be of hard wood. The

end next the point of the saw may

have a heavy wood screw in it as

shown in the drawing. The pieces

forming the clamp should not be less

than three inches wide and from

seven-eighths to one and a quarter ^ig. 63.

inches thick, and have the upper

edges chamfered or rounded off, as shown in the section at Fig. 63.



82 HAND SAWS.

It will be seen that the edge of the saw, having the teeth, stands

above the bevelled edges of the clamps some little distance;

this is to allow of the file being used with the handle hanging

downwards towards the operator, when the saw is a cross-cut

one. If the saw being filed is a rip-saw, the file should be held

in a horizontal position, and at right angles with the blade of the

saw, as described in previous pages.

Fig. 64 shows an iron clamp or vise. It has a malleable iron

screw clamp for attach-

ing it to the work bench,

and a lever and cam for

holding it in any posi-

tion to which it may be

adjusted for convenience

in riling, or in a more

favorable position for

light. It is made so as

to spring or strain the

saw, preventing vibra-

tion, and effecting a

saving in files, and is a

very effective device for

holding a saw while filing.

At Fig. 64 a another clamp is shown. This is known as Went-
worth's Patent, and is an excellent device for holding a saw, and
particularly adapted for the use of amateurs, as it is simple, durable,

and easily handled. The saw can be placed in the grips or jaws
almost instantaneously and as readily removed, and may be slipped

forward or backwards in a moment, at the will of the operator.

The annexed illustration exhibits the device, and will give the

reader some idea of the working and character of the tool. In the
cut the saw is shown in position, gripped tight and ready for filing.

The clamp is attached to the side of a work-bench, table, or side of
a wall below a window, by means of strong screws, and it may
readily be taken away if not convenient to leave permanently in

position.
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The damp is worked by means of a cam, to which a lever is at-

cached, all oi which is shown on the lower part of the cut. The

Fig. 64 a.

cam attachment is convenient and handy to work, and is efficient

as it is simple.

Another style of saw clamp or

horse is shown at Fig, 65, It is

taken from " knight's Mechanical

Dictionary," hut w.is known to

workmen many years before that

work was published. The stand-

ards a a' are hinged together, and
are spread apart so as to open
the jaws c at the Upper end, in

order to hold the saw. This is

pinched tightly by pressing down
the treadle b, which forces the

feet apart and shuts the ja ws.

Fig. 66 shows another style of clamp suitable for a bench or

Fig. 65.
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work-table. This is a very handy and effective clamp, and is ad-

mirably suited for small carpenter or cabinet-shops.

Fig. 67. shows a vise or

clamp designed for hold-

ing a circular-saw while

being filed. A has two

jaws, one of which is seen

at a
;

they are of metal

lined with wood, and are

closed or unclosed by
turning the handle b. The
temporary mandrel of the

saw may be placed in

either of the holes of the

clamp standards at c, so

as to bring the saw to the right height in the jaws.

Fig. 66.
Fig. 67.

Fig. 68.

At Fig. 68 is an illustration of the Amesbury Band-Saw Filing
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Machine. Any boy who can turn a crank can file a band-saw with

this mac hine in from live to ten minutes, more accurately than an

experl filer can do the same by hand in one hour. It also keeps

the teeth even and level, and enables the saw to do more and better

work with much less strain than if filed the old way. The machine

may be fastened to an ordinary bench, with the saw hanging over

(if the work is not done while the saw is in place). The file is in

two sections—one stationary, the other movable in the direction of

the axis. The stationary section carries the feeders, and a thin

segmental file, which latter files only the throats and faces. The

movable section carries a thick bevelled file with varying grades of

teeth, li rotates in a higher plane and files the tooth-backs, also

taking the burr from the points. The thumb-screw D varies the

height of this section to suit the grade of teeth and to change the

pressure. The thin face and throat file is cut only on its face and

corner. The filing head runs in an oblong bearing, so that it can

move to allow for high teeth. There is an adjustable pressure

spring e, which holds it to the work ; and there is another spring

under the head keeping it to the tooth-face, thus giving the high

teeth the most pressure, and bringing them down to the general

bevel.

The saw is held in a clamping-jaw, with the back resting

against the gauge F, which is adjustable to any saw width by

the screw C, and can be set at any angle. The clamping-jaw

is operated by a ram on the hub of the gear, and opens and

closes as the machine is feeding or filing. This jaw acts like

a vise upon the saw when the files are in contact with the teeth,

and releases it when in contact with the feeder.

The filer will work on saws from one-sixteenth of an inch to

two inches in width, and on saws having from two to twenty

teeth to the inch,

Besides the filing machine shown at Fig. 68, for filing band-

saws, there are several others that possess special merits of their

own, one of which is made by Fay & Co., of Cincinnati, Ohio, and

another by Pryibil & Co., of New York City.

The best guide for hand-saws that the writer knows of is made
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by Roth & Bro. Its action may be gleaned from an inspection of
the engraving shown at Fig. 69. It is very easily worked, and by

a little ingenious arrange-

ment can be used for fil-

ing circular as well as

straight saws.

In the cut a hand-saw,

or other kind of saw, is

held in a wood clamp

made as shown. There

is a circular plate having

figures on its upper side

agreeing to a scale marked
on its edge, that are for setting the file to a bevel for either side or
square across a saw. Legs extend from the plate over the clamp
into grooves, as shown in section at end of the clamp. On the
under side of the plate arc a number of grooves (not shown in cut)

agreeing to the scale on its edge, into which a raised rib on the
arched piece mashes and is held in place by the thumb nut shown
on the top of plate. Through the ends of the arched piece slides

a rod, to which are secured by screws the arms which carry the
file. By loosing the thumb nut on the top of the plate, the file is

readily changed to any desired bevel, and the handle of the file

may also be lowered, if desired. The file being set on its bevel, is

securely held by the thumb nut on top of the plate, and on the
pitch is held by set-screw in the socket of the arm at file handle.
The rod, sliding in the arched piece under the plate, guides the file

so that each tooth will be filed to the same and equal bevel and
pitch, and each tooth will be of equal size when filed to a sharp
point, while the action of the file is free and its cutting equal at the

point as well as at the heel or large end, and will file a saw equally

well whether it is full, hollow, or straight on its edge; will also file

circular saws to perfection by the use of a proper clamp. A table

connected with this filer is arranged and figured for giving the re-

quired bevels and pitches for the kind of saw to be filed, and it

is only necessary to set the bevel and pitch as given, and the filer

Fig. 69.
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is ready for use. As the filing is proceeded with from toorii to

tooth the guide- follows, giving the same bevel, pitch and size to

each tooth, thus leaving the saw when finished filing so that each

tooth will do its share of cutting equally throughout the entire

length of the saw, cut straight, smooth, and very rapidly. The

operation of filing does not tire the eye. In the table given with

each filer are arranged such bevels and pitches as are known by

experience to give the best cutting angles to teeth of the various

kinds of saws. The whole art of how to file a saw is combined in

this filer and the table con-

nected with it. No Special files

are required; this renders the

machine more- valuable.

There are other filers in the

market for hand-saws, all of

which have special merits.

Saw-Sets.—These are as nu- Fig. 70.

merous as blackberries in berry

time, some of them good, some of them indifferent, and some per-

fectly worthless. There is no set for a hand-saw that will give as

good satisfa< tion as the old-style hammer set, when in the hands of

an expert u setter."

The annexed engravings, which arc mostly taken from Holtz-

apffePs work and from Knight's "Mechanical Dictionary," show

a number of u sets " of various kinds and forms.

Fig, jo shows the kind of hammer, a, the sawmaker generally

employs when setting hand saws. The saw being laid nearly flat,

with its teeth along the ridge of a rounded-edged anvil or staked b

held in the tail vise ; the angle is in great measure determined by

the curve of the stake, which is, for fine-toothed saws, considerably

pointed. Half the teeth having been bent, the saw is turned end

for end, and the intermediate teeth similarly treated.

The sets c d are commonly employed by the users of saws, re-

quiring less skill to give the proper inclination to the teeth

—

c is

used for large, and d for small saws. They consist of narrow

blades of steel, with notches of various widths, to accommodate
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Fig. 71.

different thicknesses of blades. The saw is held between clamps,

the alternate teeth inserted a little way
into the notch which they most nearly

fit, and bent over to the proper angle by
pressing the handle of the tool; the

Operation is then repeated on the inter-

mediate teeth.

Sometimes saw set pliers e, Fig. 71,

are used. These require two adjust-
ments: one for setting the jaws to the thickness of the teeth, which
is effected by a stop held by the thumb-screw /; and the other for
determining the angle to which the teeth shall be bent, which is

regulated by the thumb-screw g.

Fig. 72 is so constructed that it may be stuck in a hole on the
work-bench. The punch C is pivoted to the stock, and is struck
by a hammer. The gauge I\ against which the points of the
teeth rest, graduates the position of the saw in accordance with the
length of the teeth and in relation to the hammer. The blade
rests on Zf, whose vertical adjustment determines the degree
of set

Fig. 72. Fig. 73.

Fig. 73 is another form of bench implement, in which the punch
is placed in a socket of the adjustable spring. The saw-rest has an
inclined lower side, and the brackets vary in elevation to suit, so
that the rest can be moved endways to alter its elevation and 'the
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set of the saw, such movement not destroying the horizontally of

the upper edge of the rest.

Fig, 74 shows another set suitable for putting in a bench. It is

on the hammer principle, and can

easily be adjusted to give the

requisite set by raising or lowering

the two set-screws.

Fig. 75 shows a machine manu-

factured by Goodell & Waters,

Philadelphia, lor setting band-

saws. The makers claim that it

will set saws from one eighth of an

inch to two inches in width accu-

rately, at the rate of 300 teeth per Fig. 74.

minute

The makers say :
" It is designed and constructed upon entirely

Fig. 75.

new principles, and embodies all the good features of hand-work in
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combination with the speed and regularity of machine- work. The
users of band-saws have long felt the need of a machine that would
hold a narrow saw in a rigid position, and set the teeth without
straining the blade; and in response to inquiries from many of our
leading manufacturers, we have perfected a machine that will set

the teeth on any band-saw without in any manner affecting the

blade. It is arranged to work by an easy, uniform crank motion,
and when the tooth to be set is fed into position, the blade is firmly

locked between the steel jaws of a vise, and remains immovable
while the tooth is set to any degree required. As the crank goes
forward, the blade is released, when the next tooth is fed up to the

dies, the blade again locked in vise, and this tooth set in the oppo-
site direction. All these movements are automatic, and can be
carried on at a speed of 300 teeth per minute. The feeder picks

up only the tooth that is to ho sot, consequently each tooth is fed to

its proper position, regardless of their irregularity. No further ex-

pense is required outside of the machine, as the baud saw is simply

hung up over the machine on a wooden bracket, and the lower

part left pendant near the floor."

There are other sets to be obtained whose efficiency, it is claimed

by the makers and inventors, is as good as the one described.

Punch-Set.—Hand-saws may be set very well with a small

punch or nail-set. Place the blade of the saw on a piece of hard

wood ; then take a small punch, putting the flat end of it on the

tooth to be set ; strike the top of the punch a short, sharp blow.

Examine the tooth; if all right, go over the other teeth in a like

manner, giving each tooth the same sharp blow. If the set is too

much, strike lighter ; if too little, strike heavier. Go over every

other tooth first ; then turn the blade over and repeat the process,
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PART VIL—NOTES AND MEMORANDA.

&W-GAUGE.—These are of several kinds. One is used

for measuring the thickness of blades, and is formed

like that shown at Fig. 76. This is called the "stand-

ard gauge," and nearly all saws in this country and England are

measured by it. The thickness of the saw is known by the

number of its gauge. Thus, a saw may be " 10 gauge " (^" thick),

" 18 gauge " (-o.|(j" thick), or any other within the limits of the in-

strument. This gauge is also

used for measuring sheet

metals and wires. The engrav-

ing shows the instrument one-

third the actual size, linear.

At Fig. 77 a depth gauge is

shown on a thin bladed saw.

The handle of the saw forms

part of (lie gauge. This style

of saw and gauge is used fre-

quently by comb makers. F< >r cutting "kerfs in stuff intended to be

bent, a gauge of wood may be made to fit on a back-saw in nearly

the same manner as the iron one shown in the figure. Two strips,

half .ni inch thick and one inch wide, and

left about two inches larger than the blade

of the saw, so as to project over the ends

to be screwed together with the saw-

blade between. One screw may be

loosened whenever the blade is to be in-

serted, and when the gauge is placed in

proper position both sc rews should be tightened up so that the gauge

will remain where it is placed. The distance from the point of the

teeth to the gauge should be the same as the depth of the kerf,

Fig. 76.

rig, 77.
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Saw-Guides.—Every workman is supposed to know all about
the mitre-box, which is probably the saw-guide that is most used of

any. Almost any angle may be laid off in a mitre-box, and when
cut, the saw-kerfs made will act as guides to keep the saw in the

proper direction. The fence on the circular-saw bench is a guide.

It should never project past the centre of the saw unless the stuff

being sawed is cut into very thin strips. More harm is done to

small circular-saws, by having the fence too long, than many per-

sons are aware of. A saw-guide of this kind should be made of hard
wood—the harder the wood the better the guide—as in my experi-

ence it works better than a guide made of iron, and there is no
danger of injuring the saw with it by crowding it against the blade

of the saw while the latter is in motion. There may be guides so

arranged on circular-saw benches that bevel stuff may be cut to

just the shape desired. Taper stuff may also be cut if the operator

will exercise a little ingenuity.

Circular vs. Band-Saws.—France and Germany have re-

cently got quite excited over the question of saws.

In a recent report of the French Society for Preventing Acci-
dents from Machines—a society founded under the auspices of the

Societe Industrielle de Mulhouse—a recommendation is made for

the avoidance of the use of circular-saws in all workshops, where
practicable. The following are the reasons for this recommendation

:

" ist. Circular-saws are dangerous to workmen; 2d, they require

more power than other saws
;
and, 3d, they cut a broader line, and

are consequently more wasteful."

The Germans say that the time-honored circular-saw must give

way to the band-saw. Besides wasting more material by reason of

wider kerf, and requiring more power to drive it, the circular is

more dangerous than the band-saw. The scarcity of timber in that

country makes the saving of the band over the circular, amounting
to fully twenty per cent., an item worth looking after.

There is no doubt about the band-saw being the proper machine
to use in factories and shops for general purposes, but for the manu-
facture of lumber, the circular-saw will long remain the most popu-
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lar, as it is the most profitable saw used in this country. There

are certain kinds of work requiring to be done in wood-working

factories that can not be accomplished with a band-saw, such as

rebating, ploughing, grooving, and cross-cutting long stuff, that

may be done with a circular. For general purposes in a wood-

working factory I strongly recommend the band-saw, but I fully

recognize the necessity of having, at least, one circular-saw bench

in every shop. Band-saws are now constructed so as to cut on a

bevel or cant, and the tables are made so that they tilt in any di-

rection or bevel. This increases the usefulness of the saw very

much.

EMERY SHARPENERS.— In sharpening saws by means of emery

wheels or discs, it will be found that the speed at which the wheel

is run has much to do with its cutting action. An emery wheel of

good quality should have a grit hard and sharp enough to cut

almost any material, but the coarseness or fineness of the grit

should be varied according to the nature of the work in hand. A
speed at the periphery of from 4,500 ft. to 6,000 ft. per minute will

be found suitable for most purposes. The slower speed will be

found most suitable for small wheels, say up to 12 in. diameter.

Above this size the speed at the periphery should be increased in

ratio to tlx- diameter ol the wheel, say 100 ft. extra speed for every

inch in< kmc m diameter, [f wheels are run at too slow a speed,

their < Utting action is much impaired, and good wheels have some-

times been condemned from this cause, although it must be ad-

mitted that there are many wheels of inferior quality sold. When
circular saws of small diameter only are used, I should not advise

the use of emery wheels, unless they are used for gumming or en-

larging the throats.

Small Saw.—The smallest circular saw in practical use is a disc

about the size of a five cent piece, being employed for cutting the

slits in gold pens. They are about as thick as ordinary paper, and

make 400 revolutions per minute, this high speed keeping them

rigid, notwithstanding their extreme thinness. Circular saws for

cutting metal have been known for nearly two hundred years.
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Machines.—For many years the French excelled in the manu-

facture of band-saw blades, the English in the manufacture of cir-

cular and all kinds of hand-saws. Now, however, we make in this

country the best circulars in the world, and as good hand and band-

saws as either the English or French. In the machines, however,

we are far in advance of either the English or French, and our

band-saw machines and circular-saw benches may be found in

every country in the world, and as yet no foreign maker has been

able to approach the American machines in beauty or efficiency

without stealing our patterns.

Narrow Saws.—All narrow saws, having a handle only on one

end, should have the teeth so formed that they point towards the

handle, or, in other words, the saw should do the cutting on the

pull stroke. Oriental saws arc all made to cut on the pull stroke,

and it has often been recommended by modem writers on this sub-

ject that all our narrow saws be made to work on this principle,

Holtzapffel, I believe, was the first person who made: the sugges-

tion, though several other persons, I notice, lay claim to having

brought the matter to notice. Doubtless, after awhile, saw-makers

will see that it will be to their interest to make key-hole and other

like saws as they ought to be.

Brazing Band- Saws.—In towns and cities where gas is used for

lighting purposes, it is often employed for brazing band-saws, and
nearly in every case where this is done, the' blade of the saw oper-

ated upon becomes deteriorated, and the breakages gradually in-

crease in number. A recent writer on this subject says: "As these
breakages do not occur exactly at the joint, no blame is attached
to the use of gas, and the cause of continual failures is rarely, if

ever, discovered. It is well known that a gas flame not only
scales steel deeply, but also destroys the nature by burning the
carbon out, and this occurs specially at the edge of the flame.
Band-saws brazed by gas almost invariably break again at a point
some little distance from the previous fracture, at the point
where the outer edge of the flame has damaged the metal. A large

proportion of the users seem to be completely puzzled as to the
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method of repairing easily. The only really satisfactory way is to

make a thick, heavy pair of tongs bright red-hot, and clamp the

joint with them. The heat melts the spelter instantly, and makes

a good joint without sealing or damaging the steel. For a joint

which has to stand constant heavy strains and bending, it is bet-

ter to use an alloy of equal parts of coin-silver and copper,

melted together and rolled out thin. This alloy never burns, can-

not be overheated, and makes first-rate joints, which will stand

hammering and bending to almost any extent."

R Emarks on ClRCU LAR-Saws.—The following remarks, which

recently appeared in a foreign journal, are applicable here, and

may be read with profit by many of our practical sawyers:

" Many of our preceding remarks on saws and saw-teeth will

apply equally well to circular as to straight-saws, and it is quite as

important that the teeth of circular-saws to do good and effective

work should be : i, teeth of the correct shape for the nature of the

wood sawn; 2, teeth correct and equal in pitch, space, bevel,

gullet, length, and set. This list may appear somewhat formidable,

but users will soon find that any reasonable amount of time spent

in keeping saws in line condition, and working them in what may

be < -alU-d a s< ientific manner, will rapidly repay itself.

"Owing to the Bpeed at which the teeth of circular-saws are

made to run, the < utting action of the teeth on the wood may be

considered pra< ti< ally continuous
;
therefore, to allow of more space

or throat room for the clearance of the sawdust, the teeth are set

further apart than in reciprocating or mill-saws. They are also

made more inclined, and are set coarser. The circular-saw has the

disadvantage ol requiring large power to drive, and it also wastes a

considerable amount of wood. These drawbacks are, however,

more" than counterbalanced by its ready adaptability and speed in

converting all kinds of wood.
ti Before commencing to sharpen a circular-saw, care should be

taken that it is perfectly round. This can be done by placing the

saw on the spindle, and running down the points of the projecting

teeth by means of a haul piece of stone.

"It has of late become somewhat the practice to decrease the
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number of teeth in the periphery of circular-saws, and we are rathei
4

inclined to favor this, as more throat space is given for the clearance

of sawdust, and less power is required to drive, unless it is carried

to excess, as it has been in some cases, where large saws, carrying

only eight teeth, have been run, and in one case in California, a

saw, euphoniously called the " Woodpecker," with only two tee th,

is or was in operation. In the successful working of circular-saws

much depends on the speed of the saw-teeth being suitable to the

material operated on. The writer has tested this on various timbers,

and with different kinds of saws, by placing a four-speed cone pulley

on the saw-spindle in lieu of the ordinary fast and loose pulleys.

This arrangement, however, would necessitate a considerable alter-

ation in the machines and shafting at present in use, and the same

effect may be gained by using different diameters of saws; the im-

provement in the sawing with varying speeds was very great. Thus,

in sawing oak and other hard woods, the speed of the saw teeth and

feed were both reduced with marked advantage, the teeth ;it same

time being more in number, smaller in size, and more upright in posi-

tion, whilst in the case of cross-cutting, when the action of the saw is

essentially a cutting one, the speed of the saw can be increased with

advantage."

There can be no doubt about there being too many teeth in the

modern saw, as generally used, for ripping purposes; and I am
satisfied that if two-thirds of the teeth now employed were dispensed

with, the same amount of work would be turned out with them as

now, but with less labor, and the saws would be kept in better order

at half the expense.
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Use It," etc., etc. Cloth, Gilt, $1.00

This is the most complete nook of the kind ever published. It is thorough,
practical and reliable, and at the same time is written in a style so plain that
any workman or apprentice Can easily understand it.

H ind Saws.
Their [Tie* Care and Alms. 1

. How to Select and How to File Them. By
Vu\ \k T. HODGSON, author of "The Steel Square and Its Uses," u The
Builder1! (Initio and Estimator's Price Book," " Practical Carpentry," etc.,

etc. Illustrated by Over Tr> Engravings. Being a Complete Guide for

Select ing, Using and Filing all kinds of Hand Saws, Back Saws, Compass
and Key-hole Saws, Web, Hack and Butcher's Saws; showing the Shapes,

Forms, Angles, Pitches and Sizes of Saw Teeth suitable for all kinds of

Saws, and for all kinds of Wood, Bone, Ivory and Metal
; together with Hints

and Suggestions on the choice of Files, Saw Sets, Filing Clamps, and other

matters pertaining to the care and management of all classes of hand and
other small saws. Cloth, (Jilt, $1.00

The work is intended more particularly for operative Carpenters, Joiners,
Cabinet Makers. Carriage Builders and Wood Workers generally, amateurs or
professionals.

Plaster : How to Make, and How to Use.

Illustrated with numerous engravings in the text, and Three Plates, giving

some Forty Figures Of Ceilings, Centrepieces, Cornices, Panels, and Soffits.

Being a. complete guide for I ho plasterer, in the preparation and application

ofaD kinds of Plaster, Stuooo, Portland Cements, Hydraulic Cements, Lime
ofTlel, Rosendale and other OementB. To which is added an Illustrated

Glossary OfTeohnlcal Terms used by plasterers, with hints and suggestions

regarding th<" working, mixing ami preparation of scagliola and colored

mortars of various kinds. Cloth, Gilt, $1.00

.Inst the look Ibr Plasterers, Bricklayers, Masons, Builders, Architects and
Engineers.

The Builder's Guide and Estimator's Price Bock.

Being a Compilation of Current Prices of Lumber, Hardware, Glass,

I'/umbers 1 Supplies, Paints, Slates, Stones, Limes, Cements, Bricks, Tin,

and other Building Materials; also, Prices of Labor, and Cost of Perform-
In-; the Several Kimlsof Work Required in Building. Togetherwith Pricesof

Doors, Frames, Sashes, Stairs, Mouldings, Newels, and other Machine Work.
To which is appended a. large number of Building Rules, Data, Tables, and
Useful Memoranda, with a Glossary of Aienuectural and Building Terms.

By Fred. T. BODOSON, Editor of ''The Builder and Wood-Worker," Author
of u The Steel Square and Its Uses," etc., etc. 12mo., Cloth, - $2.00



Easy Lessons
;

or, The Stepping Stone to Architecture.

Consisting of a Series of Questions and Answers Explaining in Simple

Language the Principles and Progress of Architecture from the earliest

times. By Thomas Mitchell. Illustrated by nearly 150 Engravings. New
Edition with American additions, 50c.

Architecture is not only a Profession and an Art, but an important branch
of every liberal education. No person can be said to be well educated who has
not some knowledge of its general principles and of the charact eristics of the
different styles. The present work la probably the best architectural text-book
for beginners ever published. The numerous Illustrative engravings make the
subject very simple and prevent all misunderstanding. It tolls about the dif-

ferent styles, their peculiar features, their origin and the principles that under-
lie their construction.

Buck's Cottage and Other Designs.

Just the book you wan I. If you are going to build a cheap and comfortable

home. It shews a great variety of cheap and medium-priced cottages, be-

sides a number of useful hints and suggestions on the various questions

liable to arise in building, such as select ion of site, general arrangement or

the plans, sanitary questions, etc. Cottages costing from $500 to $5,000 are

shown in considerable variety, and nearly every taste can be satisfied.

Forty designs for titty cents. Paper, 50c.

The information on site, general arrangement of plan, sanitary matters, etc.,

etc., is worth a great deal more t han the cost of the book.

Water-Closets.

A Historical, Mechanical and Sanitary Treatise. By Glenn Brown, Archi-

tect; Associate American Institute of Architects. Neatly Bound in Cloth,

with Gilt Title, $1.00

This book contains over 250 Engravings, drawn expressly for the work by the

author. The drawings are so clear that the distinctive features of every device

are easily seen at a glance, and the descriptions are particularly full and
thorough*. The paramount importance of this department of the construction

of our houses renders all comment upon the value of such a work unnecessary.

Hints and Aids to Builders.

Hints and Aids in Building and Estimating. Gives Hints, Prices, tells how

to Measure, explains Building Terms, and, in short, contains a fund of in-

formation for all who are interested in building. Paper, - - - 25c.

Common Sense in the Poultry Yard.

A Story of Failures and Successes. Including a full account of 1,000 Hens

and What They Did. With a complete description of the Houses, Coops,

Fences, Runs, Methods of Feeding, Breeding, Marketing, etc., etc. And

Many New Wrinkles and Economical Dodges. By J. P. Hatg. With

numerous illustrations. 12mo., Cloth, Gilt, $1.00 i

A most interesting narrative, which embodies the actual experience of many
years in the keeping of poultry in large and small numbers.



Hints for Cabinet Makers, Upholsterers, and Furniture Men.

Hints and Practical Information for Cabinet-Makers, Upholsterers, and Fur-

niture MeD generally. Together with a description of all kinds of Finishing,

With full directions therefor, Varnishes, Polishes, Stains for Wood, Dyes for

Wood, Gliding and Silvering, Receipts for the Factory, Lacquers, Metals,

Marbles, etc; Pictures, Engravings, etc.; Miscellaneous. This work con-

tains WD Immense amount of the most useful information for those who are

engaged In Manufacture, Superintendence, or Construction of Furniture or

Woodwork of any kind. It is one of the Cheapest and Best Books ever

published, and contains over 1,000 Hints, Suggestions, Methods, and De-

scriptions of Tools, Appliances and Materials. All the Recipes, Rules, and

Directions have been carefully Revised and Corrected by Practical Men <»r

great experience, so that they will be found thoroughly trustworthy. Cloth.,

(lilt, $1.00

Mechanical Draughting.

The Student's [llustrated Guide to Practical Draughting. A series of Prac-

tloal rnitructlons for Machinists, Mechanics, Apprentices, and Students at

Engineering lOstablishments and Technical Institutes. By T. P. PEMBBRTON,

Draughtsman and Mechanical Engineer. Illustrated with numerous en-

gravings. Cloth, Gilt, $1.00

This is a simple but thorough book, by a draughtsman of twenty-five years'

experience. It is intended for beginners and self-taught students, as well as tor

those who pursue the study under the direction of a teacher.

Lectures in a Workshop.

By T. P. Fkmhkkton, formerly Associate Editor of the "Technologist;"

Author Of ** The StUdent'8 [llustrated Guide to Practical Draughting." With

an appendix oontalnlng the famous papers ny Wnitworth u On Plane Me-

talllc Surfaces or True Planes;" "On an Uniform System of Screw Threads;

"

"Address In Hi«' Institution of Mechanical Engineers, Glasgow;" "On
Standard Decimal Measures of Length." Cloth, Gilt, - - - $1.00

We have here a prlghtly, fascinating book, "nil of valuable hints, interesting

anecdotes and sharp sayings. I! is not a compilation of dull sermons or dry

mathematics, bul a live', readable book. The papers by Wnitworth, now first

made aooesi Ible to the American reader, form the basis of our modern systems

of accurate work.

How \ ) Use The Microscope.

By JOHN Puis. Fifth Edition, Greatly enlarged, with over eighty Illustra-

tions in the Text, and six full page Engravings, printed on heavy tint

paper. Cloth, Gilt, $1.00

This is not a book describing ir/uit may he seen, by the microscope, but a simple

and practical work, telling how to use the Instrument in its application to the

nils. II has been prepared for t lie use of those who, having no knowledge of

I lie use of l ho microscope, or, indeed, of any scientific apparat us, desire simple

and practical Instruction in the best methods of managing the instrument and
prepaiing objects.



The Engineer's Slide Rule and its Applications.

A Complete Investigation of the Principles upon which
the Slide Kule is Conslruetel, together with the Mel hod
of its Application to all the Purposes of the Practical

Mechanic. By William Tonkes. - - 25 cents.

Thymes of Science: Wise and Otherwise

By O. W. Holmes, Bret Harte, Ingoldsby, Prof. Forbes,
Prof. J. W. McQ. Bankine, Hon. K. W. Raymond, and
others. "With Illustrations. Cloth, Gilt Title, 50 cents.

We advise all our readers Into whose souls the sunlight of fun ever
enters to purchase, this little book. "Making light of cweous things"
has been said, by a high authority to be " awicked profession," but the
genius which can balance the ponderosity of an ichthyosaur upon the
delicate point of a euphonious rhyme, or bear aloft a bulky lepto-

rhyncus on the sparkling foam of a soul-stirring love ditty, is worthy-
worthy of a purchaser.—Philadelphia Medical News.

Iistruction in the Art of Woad Engraving.

A Manual of Instruction in the Art of Wood Engraving;
with a Description of the Necessary Tools and Api >arat ns,

and Concise Directions for their Use; Explanation of

the Terms Used, and the Methods Employed for Pro-
ducing the "Various Classes of Wood Engravings. By
S. E. Fuller. Fully Illustrated with Engravings by the
author, separate sheets of engravings for transfer

and practice being added. New Edition, Neatly
Bound, ------ 50 cents.

What to Do in Case of Accident.

What to Do and How to Do It in Case of Accident. A
Book for Everybody. 12 mo., Cloth, Gilt Title, 50 cents.

This is one of the most useful books ever published. It tells exactly
what to do in case of accidents, such as Severe Cuts, Sprains, Disloca-
tions, Broken Bones, Burns with Fire, Scalds, Burns with Corrosive
Chemicals, Sunstroke, Suffocation by Foul Air, Hanging:, Drowning,
Frost-Bite, Fainting, Stings, Bites, Starvation, Lightning, Poisons,
Accidents from Machinery and from the Falling of Scaffolding, Gun-
shot Wounds, etc., etc. It ought to be in every house, for young and
old are liable to accident, and the directions given in this book might
be the means of saving many a valuable life.



A New Book for Bee-Keeper$.
A Dictionary of Practical Apiculture, giving the correct meaning of nearly

Five Hundred Terms, according to the usage of the best writers. Intended
as ;i Guide to Uniformity Of Expression amongst Bee-Keepers. With Nu-
merous Illustrations, Notes, and Practical Hints. By John Phin, Author

of "HowtO CJ86 the Microscope," etc. Editor of the "Young Scientist/'

Price, Cloth, Gilt, 50 cts.

This work gives no! only the correct meaning of five hundred different words,
specially used in bee-keeping, but an immense"amount of valuable Information
under the different headings. The labor expended upon it has been very great,
the definitions having been gathered from the mode in which the words are
used by our best writers on bee-keeping, and from the Imperial, Richardson's,
Bkeat's, Websters, Worcester's and other English Dictionaries. The technical
Information relating to matters connected wit h bee-keeping has been gathered
from the Technical Dictionaries of Brande, Muspratt, Ure, Wagner, Watts, and
Others, Under l he heads lite, Comb, Glucose* Honey, liace. Species. Sugar, Wax
and Others, it brings together :> large number of important facts and figures
which are now scattered through <>nr bee-literature, ana through costly scientific
works, and are n<»i easily found when wanted. Here they can be referred to at
<nice Under I he proper head.

Hjw to Become a Good Mechanic.

Intended asa Practical Guide to Self-taught Men ; teeing What to Study;
W hat, Hooks to Use ; How to Begin ; What Difficulties will be Met ; How to

overcome Them. In a w 3rd, how to carry on such a Course of Self-instruc-

tion as will enable the Young Mechanic to rise from the bench to something
higher. Paper, 15 cts.

This is not a book Of 14 gOOdy-gOOdy ,1 advice, neither is it an advertisement
of any special system, nor does it advocate any hobby. It gives plain, practical
advice in regard to acquiring that knowledge which alone can enable a young
man engaged in any profei Nion or occupation connected with the industrial arts
lo attain ;i position higher than that Ofa mere workman.

Cements and Glue. <

\ Practical Treatise On the Preparation and Use of all Kinds of Cements,

Glue, and Pa Ito, Bj JOHN PHIN, Editor of the " Young Scientist " and the

"American Journal of Microscopy." Still" Covers, - 25 cts.

Hints for Painters, Decorators and Paperhangers.

Ilclng a selection of Useful Hides, Data, Memoranda, Methods and Sug-

gestions for Mouse, Ship, and Furniture Painting, Paperhanging, Gilding,

Color Mixing, and Other mailers Useful and Instructive to Painters and

Decorators. Prepared with Special Reference to the Wants of Amateurs.

By an Old hand. 25cts.

Any of these books will be sent post paid to any address

receipt of price,



The Workshop Companion.
A Collection of Useful and Reliable Recipes, Rules, Processes, Methods,

Wrinkles and Practical Hints for the Household and the Shop. Neatly

Bound 35c.

this Ls a book of 104 closely printed pages, forming a Dictionary of Practical
Information, lor Mechanics, Amateurs, Housekeepers, Farmers, Everybody. It

is not a mere collection of newspaper clippings, but a series of original treatises
on various subjects '"ich as Alloys, Cements, Inks, Steel, Signal Lights, Polish-
ing Materials, and trie art of Polishing Wood, Metals, etc.; varnishes, Gilding,
Silvering, Bronzing, Lacquering, and the working of Brass, Ivory, Alabaster,
Iron, Steel, Glass, etc.

Carpenter's and Joiner's Pocket Companion.
Containing Rules, Data and Directions for Laying Out Wrork and for Calcu-

lating and Estimating. Compiled by Thomas Moloney, Carpenter and
Joiner. Neatly Bound in Cloth, with Gilt Stamp and Red Edges, - 50 cts.

This is a compact and handy little volume, containing enough matter that is

not easily found anywhere else to make it worth more than its price to every
intelligent carpenter.

Hints for Painters, Decorators and Paperhangers.
Being a selection of Useful Rules, Data, Memoranda, Methods and Sugges-
tions for House, Ship, and Furniture Painting, Paperhanging, Gilding, Color
Mixing, and other matters Useful and Instructive t<» Painters and Decor-
ators. Prepared w it h Special Reference to the Wants of Amateurs, By an
Old Hand, 25 cts.

Drawing Instruments.

Being a Treatise on Draughting Instruments, with Rules for t heir Use and
Care, Explanations of Scale, Sectors and Protractors. Together with Memo-
oranda for Draughtsmen, Hints on Purchasing Paper, Ink, Instruments,
Pencils, etc. Also a Price List of all materials required by Draughtsmen.
Illustrated with Twenty-four Explanatory Illustrations. By Fred. T.

Hodgson. Paper, 25c.

Cements and Glue.

A Practical Treatise on the Preparation and Use of all kinds of Cements,

Glue and Paste. £y John Phin, author of u How to Use the Microscope."

Paper, 25 cts.

Contains nearly 200 recipes for the preparation of Cements for almost every
conceivable purpose.

C» mm n Sense in the Poultry Yard - - - - - $ .00

What to Do in Case of Acch ent - 50c.

How to Become a Good Mechanic - - - - 15c

Rhym s of Science: Wise and Otherwise - 50c.

Shooting on he Wing - - 75c.

The PLtcl, and How to Use It - - - - 50c.

Any of these books will be sent post paid to any address on receipt of price.



footing on the Wing.

Plain Directions for Acquiring the Art of Shooting on

1

1

ic Wing. With Useful Hints concerning all that relates

to Guns and Shooting, and particularly in regard to the

art. ol Loading so as to Kill. To which has been added

several Valuable and hitherto Secret Becipes, of Great

Practical Importance to the Sportsman. By an Old

Gamekeeper.

121210., Cloth, Gilt Title. 75 cents.

The Pistol as a Weapon of Defence,

In tho House and on the Koad.

L2mo., ( Hoi h. - - - - , 50 cents.

This work alma bo Instruct the peaceable and law-abiding citizens

in the best means of protecting themselves from the attacks of the
brutal and the lawless, and is the only practical book published on
tli is subject. Its contents are as follows : The Pistol as a Weapon of

Defence—The Carrying: of Fire-Arms.—Different kinds of Pistols in

Market; How to Choose a Pistol.—Ammunition, different kinds;
Powder, Caps, "Bullets, Copper Cartridges, etc.—Best form of Bullet-
How to Load. Beet Charge /or Pistols.—How to regulate the
Charge. Care of the Pistol; how to Clean it.—How to Handle and
Carry the Pistol. Bor to Learn to Shoot.—Practical use of the
Pifftolj bOW to Protect yourself and how to Disable your antagonist.

Lightning Rods.

Plain Directions for the Construction and Erection ot

Lightning Rods, By John Phin, C. E., editor of "The
?oung Scientist/' author of "Chemical History of the

I
Sii Days of the Creation," etc. Second Edition, En-
larked and Fully Illustrated.

12mo., Cloth, Gilt Title. ... 50 cents,

'i bis lea : Imple and practical little work, intended to convey just
such Information as will enable every property owner to decide
whether or doI bis buildings are thoroughly protected. It is not
written Id the Interesl of any patent or particular article of manu-
facture, and by Following Its directions, any ordinarily skilful me-
ohanlc can put up a rod that will afford perfect protection, and that
ail

: not infri Qg< i any patent Every owror of a house or barn ough-
toprotui'eaeopy.



Hours with a Three-inch Telescope.

By Capt. William Noble, F. R. A. S., V. R. M. S., Honorary Associate

of tlie Liverpool Astronomical Society, etc. 12rno., Cloth, - - $1.50

This book is even more elementary and practical than Webb's " Celestial
Objects. It has been written to furnish the very beginner in observational
astronomy with such direct ions as shall enable him to employ, to the greatest
possible advantage, the kind of instrument with which he will, in all proba-
bility, at first provide himself.
Like our edition of Webb, the book has been made for us by the English pub-

lishers, and is in all respects the same as the English edition.

Celestial Objects for Common Telescopes.

By the Rev. T. W. Webb, M. A., F. R. A. S. Fourth Edition, Revised and
Greatly Enlarged. Fully Illustrated with Engravings and a large Map of

the Moon. Cloth, $3.00

This edition has been made for us by the English publishers, and is in every
respect the same as the English edition. The work itself is too well known to
require commendation at our hands. No one that owns even the commonest
kind of a telescope can afford to do without it.

" Many things deemed Invisible to secondary instruments, are plain enough
to one who knows how to see them. 1 ' —SMYTH.
"When an object is once discerned by a superior power, an inferior one

will suffice to see it afterwards." —Sir \V. Sersohull,

The Sun.

A Familiar Description of His Phenomena, By the Rev. Thomas Wiu.i \ m

Webb, M. A., F. R. A. S., author of " Celestial Objects for Common Tele-

scopes." With Numerous Illustrations. Cloth, - 40c.

This work gives in a delightfully popular style an account of the most recent
discoveries in regard to the Sun. It is very freely illustrated.

Chemical History of the Six Days of Crea'ion.

By John Phin, author of u How to Use the Microscope." 12mo., Cloth 75c.

In this volume an attempt is made to trace the evolution of our globe from
the primeval stall 1 of nebulous mist, " without form and void," and existing in

" darkness," or with an entire absence of the manifestations of the physical
forces, to the condition in which it was fitted to become the habitation of 'man.
While the statements ami conclusions are rigidly scientific, it gives some ex-
ceedingly novel views of a rather hackneyed subject.

Microscope Objectives.

The Angular Aperture of Microscope Objectives. By Dr. George E. Black-

ham. 8vo., Cloth. Eighteen full page illustrations printed on extra fine

paper, $1.25

This is the elaborate paper on Angular Aperture, read by Dr. Blackham before
the Microscopical Congress, held at Indianapolis.

Marvels of Pond Life.

A Year s Microscopic Recreations Among the Polyps, Infusoria, Rotifers,

Water Bears and Polyzoa. By Henry J. Slack, F. G. S., F. R. M. S., etc.

Second Edition. Seven full page Plates and Numerous Wood Engravings

in the text. 12mo., Cloth, - $1.00



section Cutting.

A Practical Guide to the Preparation and Mounting oi

Section* for the Microscope; Special Prominence being

jiven to the Subject of Animal Sections By Sylvest< c

Jlarsh. lleprinted from the London edition. With

Illustrations. 12mo., Cloth, Gilt Title. • 75 cents.

This is undoubtedly the most thorough treatise extant: upon sectio*

cutting in all its details. The American edition has been greatlj

enlarged by valuable explanatory notes, and also by extended direc-

tions, illustrated with engravings, for selecting and sharpening

knives and razors.

A Book for Beginners with the RfJcrcsccpe.

I leing an abrit Igment of " Practical Hints on the Selection

indUseof the Microscope." ByJohnPhin. Fully illus-

i rated, and aeal ly and strongly bound in boards. 30 cts.

rhlfl book prepared for the use of those who, having no know-
lcd

t
;(> of the use of the mierose< >| . ), or, indeed, of any seienthlc appar-

atus, desire simple and practical instruction in the best methods o»

managing the instrument and preparing objects.

How to Use the Microscope.

" Prod loal Bints on the Selection and Use of the Micro-

T<>l )(>
.

,,

Intended for Beginners. By John Phin,

Editor Of the
>k American Journal of Microscopy."

I'oiirlh I'Milioii. ( < really enlarged, with over 80 cngrav-
in in (lie text, and G full-page engravings, printed on
heavy tinl paper* L2i no., cloth, gilt title, - $1.00

The Microscope.

11 y Andrew II Fully Illustrated. 12mo.
i

Cloth,

(lilt, Title. 75 cents.

Thi I

• ll"' oelel rated article contributed by Andrew Eoss to the

"Penny CyelopMMdn," and quoted so frequently by writers on the

Microscope I larpenter and Sogg, In the last editions of their works
on the microscope, and Brooke, In Ins treatise on Natural Philoso-

phy, nil refer to this article as the best source for full and clear

Information In regard to the principles upon which the modern
achroniatio Microscope la constructed. It should bo in the library

of every i
>* rson bo whom the Microscope is more than a toy. It jit

written in flirnnie Language, free from abstruse technicalities.



FOURTH EDITION. Greatly Enlarged, with over 80 illustrations in tlie 7'exi
a:,d 6 full page Engravings, printed 071 Heavy Tint Paper. 1 Vol. zamo., 240
P'.ges. Neatly Bound in Cloth, Gilt Title. Price $i.oo.

HOW TO USE THE MICROSCOPE.
A SIMPLE AND PRACTICAL BOOK, INTENDED FOR BEGINNERS.

By JOHN PHIN,

Editor of " The American Journal of Microscopy.'''

CONDENSED TABLE OF CONTENTS.
The Microscope.—What it Is ; What it Does; Different Kinds of Microscopes;

Principles cf its Construct, on ; Names of the Different Parts.
Simple Microscopes. —Hand Magnifiers; Doublets; Powcr of Two or More

Lenses When Used Together; Stanhope Lens; Coddington Lens; Achromatic
Doublets and Triplets

; Twenty-five Cent Microscopes—and How to Make Them;
Penny Microscopes, to Show Eels in Paste and Vinegar.
Dissecting Microscopes.—Essentials of a Good Dissecting Microscope.
Compound Microscopes.—Cheap Foreign Stands; The Ross Model; The Jackson

Model; The Continental Model; The New American Model; Cheap American
Stands; The Binocular Microscope; The Binocular Eye-piece; The Inverted Micro-
scope; Lithological Microscopes; The Aquarium Microscope; Microscopes for
Special Purposes; "Class" Microscopes.
Objectives.—Defects of Common Lenses; Spherical Aberration; Chromatic do. ;

Corrected Objectives; Defining Power ; Achromatism; Aberration r . Form ; Flatness
of Field; Angular Aperture; Penetrating Power i Working Distan 2; Immersion and
"Homogeneous" Lenses; D plex Fronts j French Triplets, etc., etc.
Testing Objectives.— General Rules; Accepted Standards- Diatoms, Ruled

Lines, Artificial Star; Podura; Nobert's Lines; M511er'l Probe Plfttte, ttC., etc.
Selection of a Microscope.—Must be Adapted to Requirement! and Skill of

User; Microscopes for Botany ; For Physicians; For Students.
Accessory Apparatus.—Stage Forceps; Forceps Carrier; Plain Slides; Concave

Slides; Watch-Glass Holder; Animalcule Cage; Zoophyte Trough; The Weber Slide :

The Cell-Trough; The Compressorium
j Gravity Compressorium ; Growing Slides;

Frog Plate; Table; Double Nose-piece.
Illumination.—Sun-Light; Artificial Light—Candles, Gas, Lamps, etc., etc.
Illumination of Opaque Objects.—Bulls-Eye Condenser; Side Reflector; The

Lieberkuhn; The Parabolic Reflector; Vertical Illuminators.
Illumination of Transparent Objects.—Direct and Reflected Light; Axial or

Central Ligh
; Oblique Light; The Achromatic Condenser; The Webster Condenser,

and How to Usei^ ; Wenham's Reflex Illuminator, and How to Use it; The Wenham
Prism; The "Half-Button;" The Woodward Illuminator; Tolles' Illuminating
Iraverse Lens; The Spot Lens ; The Parabolic Illuminator; Polarized Light.
How to Use the Microscope—General Rules; Hints to Beginners.
How to Use Objectives of Large Aperture.—Collar-Correction, etc.
Care of the Microscope.—Should be Kept Covered; Care of Objectives; Pre-

cautions to be Used when Corrosive Vapors and Liquids are Employed ; To Protect
th Objectives from Vapors which Corrode Glass; Cleaning the Objectives; Cleaning
th Brass Work,
Collecting Objects.—Where to Find Objects ; What to Look for; How to Capture

Them. r

c 7.5
s FREPARATI°N AND Examination of Objects.—Cutting Thin Sections of

So Substances; Valentine's Knife ; Sections of Wood and Bone; Improved Section
Cutter; Sections of Rock ; Knives ; Scissors ; Needles ; Dissecting Pans and Dishes

;

Dissecting Microscopes; Separation of Deposits from Liquids; Preparing Whole
Insects; Feet, Eyes, Tongues, Wings, etc , of Insects; Use of Chemical Tests; Liquids
for Moistening Objects; Refractive Powers of Different Liquids ; Iod-Serum ; Artificial
_od-Serum; Covers for Keeping Out Dust; Errors in Microscopic Observations.
Preservative Processes.—General Principles; Preservative Media.
Apparatus for Mounting Objects.—Slides; Covers; Cells; Turn-Tables, etc.
Cements and Varnishes.—General Rules for Using.

^n
1?"^™0 0bJects.—Mounting Transparent Object Dry; in Balsam; in Liquids

Whole Insects; How to Get Rid of Air-Bubbles; Mounting Opaque Objects.
Finishing the Slides.—Cabinets ; Maltwood Finder; Microscopical Fallacies.



I NEW SEMES OF PRACTICAL BOOKS*WORK MANUALS.
The intention of the publishers is to give in this Series a number of small books which

will give Thorough and Reliable Information in the plainest possible language, upon the

ARTS OfP EVERYDAY LIFE.
Each volume will be by some one who is not only practically familiar with his subject,

but who has the ability to make it clear to others. The volumes will each contain from
5° ,0 75 P^ges, will be neatly and clearly printed on good paper and bound in tough
and durable binding. The price will be 25 cents each, or five for One Dollar,
The fallowing are the titles of the volumes already issued. Others will follow at

:.lioi t intervals.

i. Cements and <«iu<-.

A Practical Treatise on the Preparation and Use of All Kinds of Cements, Glue
and Paste. By John Phin, Editor of the Young Scientist and the American
Journal of Microscopy

I \ < i\ mechanit and householder will find this volume of almost everyday use. It

COntaini nearly MO recipes for the preparation of Cements for almost every conceivable
purpose.

II. The Slide Bole, and How to Use It.

This is a compilation of Explanations, Rules and Instructions suitable for mechanics
and others interested in the industrial arts. Rules are given for the measurement of
all kinds of boards and planks, timber in the round or square, glaziers' work and paint-
ing, brickwork, paviors' work, tiling and slating, the measurement of vessels of various
shapes, the wedge, inclined planes, wheels and axles, levers, the weighing and meas-
urement of metals and all solid bodies, cylinders, cones, globes, octagon rules and
formula;, the measurement of circles, and a comparison of French and English measures,
with much other information, useful to builders, carpenters, bricklayers, glaziers,

paviors, llatert, machinists and other mechanics.
Possessed of tins little Book and a good Slide Rule, mechanics might carry in their

pockets some hundreds of times the power of calculation that they now have in the-,

neadtj and the use of the instrument is very easily acquired.

III. Hints for Painters, l)< (t;n ators and Paperhangers.
Being A Selection Of Useful Rules, Data, Memoranda, Methods and Suggestions
for House, Ship, and Furniture Painting, Paperhanging, Gilding, Color Mixing,
and other matters Useful and Instructive to Painters and Decorators. Prepared
with Special Reference to the Wants of Amateurs. By an Old Hand.

IV. Construction, Use and Care of Drawing Instruments.
Being a Treatise on Draughting Instruments, with R.ules for their Use and Care,
Explanations of Scale ;, Sectors and Protractors. Together with Memoranda for
Draughtsmen, Hints on Purchasing Paper, Ink, Instruments, Pencils, etc. Also a
Price List of all materials required by Draughtsmen. Illustrated with twenty-four
Explanatory Illustrations. By Fred. T. Hodgson.

V. The Steel Square.
Some Difficult Problems in Carpentry and Joinery Simplified and Solved by the
aid of the Carpenters' Steel Square, together with a Full Description of the Tool,
and Explanations of the Scales, Lines and Figures on the Blade and Tongue, and
How to Use them in Everyday Work. Showing how the Square may be Used
in Obtaining the Lengths and Bevels of Rafters, Hips, Groins, Braces, Brackets,
Purlins, Collar-Beams, and Jack-Rafters. Also, its Application in Obtaining
the Bevels and Cuts for Hoppers, Spring Mouldings, Octagons, Diminished
Styles, etc., etc. Illustrated by Numerous Wood-cuts. By Fred. T. Hodgson,
Author of the "Carpenters' Steel Square."

Note.—This work is intended as an elementary introduction for the use of those who
have not time to study Mr. Hodgson's larger work on the same subject.



THE WORKSHOP COMPANION.
A Collection of Useful and McliaMe Recipes*

Rules, Processes, Ttlctliods, Wrinkles,

«i bs<1 Practical EI in a*.

TOR THE IfOUSJEIlOJLI* .1.™ TJtlJ SIIOM*.

CONTENTS.
Abyssinian Gold ;—Accidents, General Rules;—Alabaster, how to work, polish and

clean;—Alcohol;—Alloys, rules for making, and 26 recipes;—Amber, how to work,
polish and mend;—Annealing and Hardening glass, copper, steel, etc.;—Arsenical
Soap;—Arsenical Powder;— lioeswax, how to bleach;—Blackboards, how to make ;

Brass, how to work, polish, color, varnish, whiten, deposit by electricity, clean etc.,
etc. ; — Brazing and Soldering;—Bronzing brass, wood, leather, etc.;—Burns, how to
cure;—Case-hardening;—Catgut, how prepared ;—Cements, general rules for using, and
56 recipes for preparing;—Copper, working, welding, depositing J— Coral, Artificial'
Cork, working;—Crayons for Blackboards Curling brass, Iron, etc.; Liquid <\i
tide;—Etching copper, steel, ^l.iss;— Eye, Accidents to;— Fires, t « > prevent;- Clothes on
Fire;—Fireproof Dresses :—Fly Papers;—Freezing Mixtures, 6 recipes ;—Fumifl Iting
Pastils;—Gilding metal, leather, wood, etc.;—Glass, cutting, drilling, turning in th(
lathe, fitting stoppers, removing tight stoppers, powdering, packing, imitating ground
glass, washing glass vessels, etc. ;—Grass, Dry, to Stain;—Guns, to make shoot ( lose,

to keep from rusting, to brown the barrels of, etc., etc. ;—Handles, to fasten '—-Inks
rules for selecting and preserving, and 34 recipes for;—Ink Eraser;—Inlaying; lion',
forging, welding, case-hardening, zincing, tinning, do. in the cold, brightening, etc.^
etc.;—Ivory, to work, polish, bleach, etc. ;—Javelle Water; Jewelry and GildedYVare,
care of, cleaning, coloring, etc. ;—Lacquer, how to make and apply;—Laundry Gloss;—
Skeleton Leaves;—Lights, signal and colored, also for tableaux, photography, etc.,' 25
recipes;—Lubricators, selection of, 4 recipes for;—Marble, working, polishing, clean-
ing;— Metals, polishing ;—Mirrors, care of, to make, pure silver, etc., etc. ;—Nickel,
to plate with without a battery ;—Noise, prevention of;—Painting Blight Metals;—
Paper, adhesive, barometer, glass, tracing, transfer, waxed, etc. ;—Paper, "to clean, take
creases out of, remove water stains, mount drawing paper, to prepare for varnishing,
etc

,
etc. ;—Patina;—Patterns, to trace;—Pencils, indelible ;—Pencil Marks, to fix;—

Pewter;—Pillows for Sick Room, cheap and good Pla-ier-of-Paris, how to work;—
Poisons, antidotes for, 12 recipes ;—Polishing Powders, preparation and use of (six
pages);—Resins, their properties, etc. ;—Saws, how to sharpen ;—Sieves;—Shellac,
properties and uses of;—Silver, properties of, oxidized, old, cleaning, to remove ink
stains from, to dissolve from plated goods, etc., etc. ;— Silvering metals, leather, iron,
etc. ;—Size, preparation of various kinds of;—Skins, tanning and curing, do with hair
on;—Stains, to remove from all kinds of goods ;—Steel, tempering and working (six
pages);—Tin, properties, methods of working ;—Varnish, 21 recipes for;—Varnishing,
directions for;—Voltaic Batteries ;—Watch, care of;—Waterproofing, 7 recipes for;—
Whitewash;—Wood Floo.s, waxing, staining, and polishing ;—Wood, polishing ;~
Wood, staining, 17 recipes;—Zinc, to pulverize, black varnish for.

164 closely-printed pages, neatly bound. Sent bv mail for 3G cents

(postage stamps received).



NEW DESIGNS
FOR

Fret or Scroll Sawyers.

M R. F. T. HODGSON, whose admirable series of articles on the USE OF THE
BCROLL SAW are now in course of publication in the Young Scientist, has pre-
pared Ibi u i erics of

of which the following is a list:

No. i.—Thii ihowi one side, back, and bottom, of a pen rack. It may be made
<>( ebony, walnut, or other dark wood.

No. --.---Design for inlaying drawer fronts, table tops, box lids, and many other
things. It i* a sumach leaf pattern.

No. 3.—Design for a thermometer stand. It maybe made of any hard wood or
alabaster. The method of putting together is obvious.

No. 4.—This shows a design for a lamp screen. The open part may be covered
with tinted silk, or other suitable material, with some appropriate device worked on
with the needle, or, if preferred, ornaments may be painted on the silk, etc.

No. 5.—A case for containing visiting cards. Will look best made of white holly.
No. 6.—A plaeque stand, it may be made of any kind of dark 01 medium wood.
No. 7.—A design for ornaments suitable for a window cornice. It should he

made of black walnut, and overlaid on some light colored hardwood.
No. 8—A design for B jewel casket. This will be very pretty made of white holly

UK) lined with blue velvet li also looks well made of ebony lined with crimson.
No. 9.— Frame. Will look well made of any dark wood.
No. xo.—Frame, Intended to he made in pairs. Looks well made of white holly,

with leaves and Mowers
f
ainted on wide stile.

No. IX,— Horseshoe. Can be made of any kind of wood and used for a pen rack.
When decorated with gold and colors, looks very handsome.

No. 13.— Design for a hinge strap. If made of black walnut, and planted on a
white or oaken door, will look well.

No. 13.—Design for a napkin ring. May be made of any kind of hard wood.
No. 14.— Hinge strap for doors with narrow stiles.

No. 15.—Centre ornament for panel.
No. 16.—Corner ornament for panel.
No. 17.—Key hole escutcheon.

These designs we have had photo-lithographed and printed on good paper, so that
the outlines are sharp, and the opposite sides of each design symmetrical. Common
designs are printed from coarse wooden blocks, and are rough and unequal, so that
it is often impossible to make good work from them.

The series embraces over forty different pieces, and designs of equal quality cannot
be had for less than five, ten or fifteen eents each. We offer them for twenty-five
Cents for the set, which is an average price of only one cent and a half each.

Mailed to any address on receipt of price.

s e v is J* t m en nes i a m n ,



SHEET NO. Z.

SHEET NO. 2.

REDUCED FIGURES OF

SEW DESIGNS FOR FRET OR SCROLL SAWYERS.
SIZE OF SHEETS 28 BY 22 INCHES.

{For description see preeeding page.)














